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- 3- I nhibiting any one or all of the proteins involved in

the viral rq@&b&@k&pn cycl e. , o A | arge nunber of amwcir/Usbs/es8dY al
agents, such as AZT, ddC, TIBO, and the |like are known to inhibit
RT. 5 There al so exist antiviral agents that inhibit
transactivation by inhibiting the functionrief the protein TAT.

A useful approach being investigated recently for otential use in
‘the treatment of Al ARYLTHIQ G@MPDUNDS AS cANTEBAST MND ANTIVERAL AGEMIBt i des as
i nhibitors of the retroviral protease. It is known that
retroviruses, I ncluding H'V, express their genetic content by
directing the synthesis of a polyprotein by the host. . The

pol yprotein is a precursor TECENDCARL FOELD OB THE INVENTIGMSed through
proteolys@i to generate essenti al viral enzynmes and structura
proteins. “The virally - .encoded protease is contained within the

pol yprot ei n affhiiss inaendionpiconcerng carpayndle cparppEsréradt as

yield mature viraly HPIgRTi vaities! Nandr sioeespaireidllariyknasn to be
required for viral” replication, it ggivﬂ%eg a thera ﬁutlc target for
the devel opnent BYIAHESIF @gd aryl di ddegrf orhe ﬁ&?@°&g &r 8t&d over 50
pot ent i nhi bit onseful as GntibadrestiaisandSewnedstiral agesesi.nhfthetors are
schedul edq for clinical frials. . er QL L oLt re underway
to inhi biq'[0 Vi ralcompounéser?t%lrey .elsﬁ%%c?l é‘rl ePsﬁgﬁﬁgaﬁggﬁéﬁgﬁ%nﬁghem cal
entities that blowithewineplicatdenorof Tesrpvizuses suchf agi BumBRot ei n has

recently been targehRid@icildidy virus 12RRGOAChuTYN 1addit Haw, 2y he _
nucl eocapsi d praotei,n NGp7 30 , has been rec ed_as an_essential viral

0gni
protein and Slmﬁﬁﬁsﬁqﬂﬂqﬂqﬁﬂi?qﬁﬁfybggﬁuﬁeﬂ%Fy d Rous sarcoma a, gpiect
of this inventieAhss,! and (uném &-1gmphotropiteviensed argadi 2 WHIBVulles.

whi ch have been fo aEXNL R C e I MLLr sLyity in
tests 35-1% r e&?é#?&é‘hp t23 ‘be T&ee%o&g@éf %‘Jgee.%%g%ﬁé_'eghl e gggé}r%at
AIDS. A further beiftextiadf infedtions and vired gnfecgdons. :

BACKGROUND OF THE INVENTION

20 .

Bacterial infections have long been treated with
effective.égents such as quinolones, penicillins, and
cephalosporins. However, a growing number of bacteria
are becoming resistant to conventional agents, and

25 accordingly, new drugs:are needed to treat resistant

strains. :

Unlike bacterial.infectidns, viral diseases have
not had a wide.range of agents available for
treatments; _While many viral infections have afflicted

30 mankind for many years, certain diseases have only '
recently attracted attention due to severity and
limited treatménts available. Of particular importance
is the viral iﬁfection known . as acquired immune

_ deficiency syndrome (AIDS) .
35 AIDS is a very serious disease worldwide. AIDS |
. infections have increased dramatically within the past
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-4- conmpounds having antibacterial activity. The invention

addi tional | rovi des pharmaceutical conpositions which ~useful .

in treatWﬂaz’?AgPal and bacterial infections, and al’S3 gr%% es a

t herapeutic nmethod for treating- 5 - such infections. o
SUMMARY OF THE | NVENTI ON- 10 ' This invention provides arylthio
conmpounds havi ng - antibacteri al &nd antiviral activity. More , : _
particul arl 1;5\%51' QISJ onEgr VAReL q_m}% f F la | 15
[err] ¥e At 93 %%qste% ctalé‘es in the 9&% is [err] -

Y i s hydrogd¥®3dt f%%ﬁlﬁq soptinue |'-'-§ é‘%@‘F@“‘E&lcallHond when n is 2;
Zis hydroqmnda*uen t@ysr Iehedecrirg] aalglﬁéa.t @@eoett! koChenellopl Wyrugs

err er coalkl- I ey err h I
E:[CR[e]rr]qR[ela}IﬂCX’ e% 0%4-31 C]R%Earr]]R[erP])eF)érr] A
is a rfonocyclic mhegm& rvg.msorwae rflmytau.dmti’fﬁed inon 9a3bi cjitl ic ring’

having fromgQd iei n kected from
r?% ?rom

to % ﬁleaimeroatorrs Sel ect ed

car bon and opt | o O S, and N,
Rl and R2 i k& MpoymeTh}awa&@wytwawarue[ dHTLVCEEAY ) and it ) ky|

O (err] hC[ ealrars] tdleK Wapadieyr ]t hcay:@ edlchihn cRIdeowy, thbi[ ro, 35

cyano, p eny err rr. err

NR[ err] R er rf™® ﬁt% P“-’°'ge°eah Efe? geR%? lég[ﬁ RPerr FBPerr],

S(O [#rr] R @mqs \8(1@?[ disr ]al\lﬂ[eamo]vm[msr,] a GdruUsr thatouseakgaverse  toget her
are oxo (O=) ;o JURLIDEERE xRy (regl%%ﬁroh O'Jrhis particular o

retrovirus is also known as lymphadenopathy -agsociated
virus (LAV), AIDS-related virus (ARV) and, most
recently, as human immunodeficiency virus (HIV). Two
15 distinct types of HIV have been described to date,
namely HIV-1 and HIV-2. ‘The acronym'HIV'will be used
herein to refer to HIV viruses generically.
HIV is known to exert a profound cytopathic effect
on the CD4+ helper/inducer T-cells, thereby severely
20 compromising the immune system. HIV infection also
results in neurological deterioration and, ultimately
in the death of the infected individual.
The field of wviral. chemotherapeutics has developed
in response to the need for agents effective agalnst
25 retroviruses, in particular HIV. There are many ways
in which an agent can exhibit antiretroviral activity.
For example, HIV requlres at least five viral proteins
for replication: reverse transcrlptase (RT), ‘protease
(PR), transactivator protein (TAT), 1ntegrase (IN), and
‘30 ;regulator of virlon -protein expre981on (REV). In
addition, there are several structural protelns ‘that
play an important role in the replication and cell to
cell transfer of HIV. These include the CD4 blndlng
protein GP120, the nucleocapsid proteln NCp7, and the
35 fusion protein GP41. Accordingly, viral'replication
could theoretically be inhibited through binding or
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-5- mis O, 1, or 2; R3 and R4 independently are

hydr ogen, y %‘ rr] al kyt ;- Cerr]-Clerr] cycl oal kypgrnnseossoz
(CR[err]R[er 9%3 ? Het- (CRlerr]Rerr])[err]; Rlerr] and
Rlerr] 6 i ndependently are hydrogen, Clerr]-Cerr] alkyl, 5 hydr oxy,

COOH, amino, CONRlerr]Rerr], or cyano; -3 wherei n the foregoing
al kyl, cycloal kyl, phenyl, . and Het groups may optionally be
substituted wit hlﬁthmg aré{ bfe %ﬁrMSoﬁe&wt;ﬁebééﬂ{a hidvo1ved in

Clerr]-(err] ng é% r% al koxy,” trifluoronethyl, hydroxy,
cyano, nitro, erY %i €p %Failon cycle. NH

NR[err]CIF{krlérgéIﬁumbéf{Qfrdnti&éﬁid#ﬂmal]agéﬁﬂﬁ{(suqﬁﬂasr]

|
S(O d
Rl err] ) wner & AELTARE] 28GRl fone, ik gy gt S AR TR, o1

and the phr maceliReEal 218@ce¥PRIARE kBl ¥al Agents t:1'157“'5o’rfi;*?siltl?elﬂ}:thereof
In a preferred epbgiba®pivatien by idth b IOIMMYUKE functiodaye i nul a |

wherein Ais a nnnocch|£A$|ng havi ng 6 ring atons, one or two of
whi ch are optlo 9 het er oat ons sel ected from Q S and N, ideally
N. Especi al | y Bresefukdaippeoacinpeeiniy ivesttidatediizecently for

[err] 25 " r ose wherein n
is 2 and Y is a %ntl%clﬁgco%%%%%s@%aveﬂﬁ%m %etﬁé‘

[err] 185 d@\]ﬁ%l@l"ﬁew— of eSYPtheg &6 rpephifips ag cnhibidiore Phtdee.
Anot her preferregdegrovirdl sroPsagds are idageowl that retroviruses,

including HIV, express their genetic content by
directing the synthesis of a polyprotein by the host.
The polyprotein is a precdrsor molecule, which is

15 processed through proteolysis to generate essential
viral enzymes and structural proteins. The virally
encoded protease is contained within the polyprotein
and is responsible for cleaving the polyprotein to
yield mature viral proteins. Since the protease is

20 - known to be required for wviral replication, it has been
a therapeutic target for the development of AIDS drugs.
These efforts have generated over 50 potent inhibitors
of the protease. Several of these inhibitors are
scheduled for clinical trials. ) |

25 Other major efforts are underway to inhibit viral
entry into target cells by identifying chemical
entities that block the viral receptor. The viral
fusion protein has recently been targeted for this
approach. 1In addition, the nucleocapsid protein NCp7

30 has been recognized as an essential viral protein and

- - its inhibition has been reported.

An gbjéct'of this invention is to provide a new
series of organic molecules which have been found to
‘exhibit excellent antiviral activity in tests

35 'recognized to be predictive of agents useful to combat
AIDS. A further object of the invention is to provide
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- 6- [err] || Formula | wherein Xis -CZ
where Z is hal g such as chloro. Such conpounds have gigudogiosBeba S
[err] 1§096/04242 514 are particularly useful as internediates in the
synthesis of other invention conpounds. 15 The nost preferred
antiretroviral agents of the |nveqplon have the fornul a

[err] 20 25 « where Rerr],  Rerr], A Rerr], and Z are as
defi ned abo%ﬁmmoundéwﬂéWﬂﬁdj& ﬂﬂ&@ﬂ%ri%ﬂe §Q§51E§Efe&5§d6ﬁggﬁeEBﬁs are
t hose where A IS pyrim

addltlonal y p ov1 es’pharmaceutlca{ compositions which
are useful in treating viral and bacterial infectioms,
and also provides a therapeutic method: for treatlng

5 such infections.

SUMMARY OF THE_INVENTION"

10 This invention provides arylthlo compounds hav1ng
antibacterial and antiviral activity. More
partlcularly, the invention provides compounds of the

: Formula I o

_ - . RL o o _

15 | - - | - | - |
S o : : I
) SY
o X p
wherein: '
20 n is 1 or 2; :
NOH

o] . ? -
X is -il:- NR4zZ, -'IC z, !I: Z, or SO,NR*zZ;
Y is hydrogen or SZ when n is 1, and is a single
25 ~bond when n is 2; ' -
z is hydrogen, halo, C,-Cg alkyl, COC,-Cg alkyl,
C3-Cg cycloalkyl (CR5RSY -, phenyl (CR?R‘) or
Het- (CR5RS) - : |
Ais a monocycllc ring hav1ng 5 or 6 rlng atoms,’
30 or a blcycllc ring hav1ng from 9 to 12 ring atoms, the
ring atoms being selected from carbon and optionally up
to 3 heteroatoms selected from O, S, and N-
R' and R? independently are hydrogen, halo, C,-Cg
; alkyl, 0-C,-Cg alkyl, C3 Ce cycloalkyl hydroxy, nitro,
35 cyano, phenyl- (CRSRS), -, Het- (CRSRS)_ -, NR3RY, NR3COR*,
~ Co,R3, CONR®R?, S(0),R3, S(0)NRPR*, con3, or taken
together are oxo (0=) or methylene dioxy (-O- CHZ -0-);
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espeC|aIIy ﬁgﬂ group of conpounds have 10-
mhereln

Fornula I

substituted al kyl or phenyl -
"~ is substituted with S(O[err]NRlerr]Rerr]-545
Z groups having the fornul as= [err]
substituted with 1 orm if00, 1 Sofezy| NH err]
e.g., -CH COMH |

5

10

15

20

25

30

35
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and Z is carboxy .
and where phenyl
Especially preferred are
and Cerr]-(err] alkyl

2 carboxy groups,

R3'and 1nﬁeﬁenden€§fjﬂf%”ﬂbd¥égen, c,- 8ﬁ|alk 1,

is -C-NR4Z, where R4 is hydrogen
(CRlerr]Rerr])[err]-

err

Anot her especi al Fy-$g %%@bu@hﬁny@dn%ﬁ&mBO Het- (R Rarriul a | a.

RS and R® independently are hydrogen, C,-Cg alkyl,
hydroxy, COOH, amino, CONR3R%?, or cyano;

wherein the foregoing alkyl, cycloalkyl, phenyl,
and Het groups may optionally be substituted with from
1 to 3 groups selected from halo, C,-C¢ alkyl, C;-Cg
alkoxy, trifluoromethyl, hydroxy, cyano, nitro, NR®R?,

NR3COR?, CO,R3, NH-C-NH,, CONR3R?, S(0)R3, PO, (R?);,
S(0) NR3R?, and COR®, where m, R®, and R® are as defined
above; '
and the pharmaceutically acceptable salts and
solvates thereof. _

In a preferred émbodiment, the arylthio compounds’
have Formula I wherein A is a monocyclic ring having
6 ring étoms, one or two of which are optionally
hete:datoms selected from O, S, and N, ideally N.
Especially preferred are compounds of the formulas

No N
) Ny—s5—Y , Ny—5—Y
R and | R '

o N/

. -l b’ .o =N

Further preferred compounds are those wherein n
is 2 and Y is a bond. -Such compounds have the formula

) | ‘lii!
R s—s” Y7
X X

wherein A, R, R?, and X are as defined above.
Another preferred group of compounds are those of




[err] 35 ' WO 96/ 04242

PCT/U895/08802 ' - 8- : wher ei n:
nis 1 or 2; Yis hydrogen when n is 1, and e bond
when n |‘§'°?"°43§2 "Rlerr] and R efr] independent!y ‘ar ﬁ%’g}g%gen,
hal o, Cerr]-Cerr] . al kyl , hydroxy, Cerr]-Cerr] al koxy, carboxy,
Cerr]-Cerr] alkoxycarbonyl ruﬁro or NRerr]R err], where R err]
and R err] i ndependently are hydrogen or Clerr]- C[err] al kyl ;

Z is hydrogen, Cferr]-Cferr] alkyl, ¢derr]-Cferr] cycloal kyl, 10 wher e
said al kyl and cycl oal kyl groups. naﬂ|have 1 or -2 substltuents_

sel ect ed frmmdra)w wheatain 1§ titsd,-C- 2 whedR[Zrid Iﬂaﬂrd lsucna@scar boxy; or

wher e [err] 15

where R er r] hlo er r"fc%rceomapounds have d:l}el rifeocfmé‘bove and
pharnd%eutlcally acceptabl e salts and sol vates. t hereof. 20

A preferred group of . conpoundsFare t hi oaryl —_ car boxami des defined by
the Fornula Il R- - [err] 25

10

15

20

25

30

35

|
‘halo

— o =In

and are particularly useful as intermediates in the
synthesis of other invention compounds.

The most preferred ant1retrovira1 agents of the
invention have the formula

" where R, R?, A, R*, and Z are as defined above.

Within this group, the most preferred compounds are
those where A is phenyl, pyridyl, or pyrimidinyl, e.g.,




where Rlerr], Rerr], Rerr], Aand Z are as defined above. 30

Especially preferred are conpounds of the fornula : WO 96/ 04242
- PCT/ US95/ 0880% 96/04242 -9 - PCT/US9S5/08802
[err] Anot her pref erred group of corrpounds are 10
di t hi obi saryl ~carboxam des having the Fornula I
Jerr] 15 20 where Rlerr], Rerr], Rerr], A and Z are as
defi ned above. Especi akly preferred are conpound of the fornula
[err]- ' — — '
3 | R
S
RZ
and. N\\;QL\ .
' C—NR'Z
> I
0
— — 2

An especially preferred'group of compounds have
10 : o] '

Formula I wherein X is -C-NR%Z, where R? is hydrogen
and Z is carboxy substituted alkyl or phenyl-(CRsRs)m-,
and where phenyl is substituted with S(0) NR3R%.

15 Especially preferred are Z groups having the formulas

andlcl-cs alkyl substituted with 1 or
20 SO,NH,

2 carboxy groups, e.g., eCH-COOH

. C-CHy
25 |
CH;.
Another especlally preferred group of cqmpounds
30 have Formula Ia . _ _
—Y Ia
35
R
L Z o |




25 30 The nost preferred conpounds are those of the

above fornulas wherein Z is carboxy substituted al kyl (e.q.

Cerr]- yl CI{err]R[err]) or WO 96/ 042

PCT/ US95/ g["gé %@J -10- Herrosssnss:

[err] Rlerr] in the above fornulas is preferably hydrogen.
The |nvent|on al so provides a pharnaceu%lcal conposi tion conpri sing
a conmpound of Formula | tegether wi th-a pharnmaceutically acceptabl e
di l uent, exciyhedtain: or carrier therefor. Especially preferred
formul ations 10 utilize conpounds wherein Ais phenyl especially
compounds of the BorfultaSFa2; [err] 15

Y is hydrogen when n is 1, and is a single bond
when n is 2; P
5 R and R? independently are hydrogen, halo, C,-Cg
alkyl, hydroxy, C,-Cg alkoxy, carboxy, C,-Ce
~ alkoxycarbonyl, nitro, or NR3R%, where R3 and R%
independently are hydrogen or C,-Cg alkyl;
Z is hydrogen, C,-C; alkyl, C;-C¢ cycloalkyl,

10 where said alkyliahd cycloalkyl groups may have 1 or
2 substituents selected from hydroxy, halo, nitro,
NR3R4, and carboxy; or where.

Z is ‘

defined above;
and pharmaceutlcally acceptable salts and solvates

wn =0

—NR°R' where R3 and R* are as

o

thereof.
20 A preferred group of compounds are thiocaryl |
carboxamides defined by the Formula II
. RZ
25 | SH _ | IT
- NR
|
pA

where R!, R?, R*, A and Z are as defined above.
30 Especially preferred are compounds of the formula



2b wherein R err], Rerr], Rerr], and Z are as defined above, and n

is 2 and Y is a bond. Al so provided is a nethod of treating
bacteri al /o%zpiec“ ons conprising adm nistering an anti hegivesvsastey 25
effective angdnif a conpound of Formula | to a subj ect in need of
treatment. Another enbodi nent of the invention is a nethod of
treating viral infections, i ncl udi ngg Al DS, conprising adm nistering
an antivirally ef fectis=ve anmount of a conpound of Forrmula | to a 30
subject in need of treatnment. A preferred tod utilizes conpounds

wherein A is phenyl. . P 95/ 08802 WO 96/ 04242

DETAI LED DESCRI PTI ON ' "C[e%$ ] alkyl" nmeans a straight or
branched al i phatic group having 0 6 carbon atons. 5

Exanpl es include nmethyl, ethyl, isobutyl, pe , and i sohexyl .

The term"O-(err]- C[err] aIkyI" means the |f oregoi ng al kyl radi cal s
bonded. t hr®ugh oxygen, exanpl es of whi c®=C< |pclude nmet hoxy, et hoxy,

i sopropoxy, tert-butoxy, and 10 . the Iike Typical "Cerr]-Cerr]
cycl oal kyl " groups incl ude cycl opropyl, %yclopentyl,.cyclohexyl,_and
the Iike. "Het" is a cyclic or bicyclic ring having from 4
to 10 atons, fromone to four of which are sel ected fromO, S, or N

Het i ncl udes non- arombehsfoyﬁéféﬁéalému 38 daHphddaAand pyrrolidino.
Preferred Het

ered nong-cyclic .arq ic rings
having 10 1 ordéghb?%%%é%cam’@’mrﬁ%ﬂega‘ﬁzl-’%@ct?l?%y$?’f’f§€l%Jrcﬁ g

benzofuran, isothiazolone, indole, and the |ike. Typi cal groups
represented by Het include 20 [err]z
15 ; -]: III
I I
Z Z
20 where R, R2, R%*, A and Z are as defined above.

Especially preferred are compound of the formula

B .

O—C\_
Z -
30 The most preferred compounds are those of the-
above formulas. wherein Z is carboxy substituted alkyl
{(e.g., C;-Cg alkyl CO,R®) or



25 30 . WD 96/ 04242

PCT/ US95/ 08802 : -12- ‘and. t he
like. e ically preferred Het groups i ncl udpcPysdsissiane.
pyridazfﬁé?*%é%gzine, oxazol e, pyrazol e, thiazole, and the like.

As noted above, the al kyl, cycloal kyl, phenyl and 5 Het groups whi ch.
are included in the definitions of Rl eryd. Rlerr], Rerr], Rerr],
and Rlerr] can be substituted with 1 to + 3 groups selected from hal o,

hydr oxy, cyano, nitro,

0 _ NH || 10
NR[err]COR[err], CJerr NI—iJ_gNH{err] NR%eg]R% rrl,
CONR[err]Rlerr], S(O[errMR er/A, 5 YRR pg EheFerRert )erpéclrr'?g,en.
S(Oferr]NRlerr]Rerr], and—€eRero], where m Rerr], and Rferr] are
as defined above. Typical substituted al kyl groups ~ thus include
chl oronet hyl, 3-brpnmppropyl, _ trifluoronmethyl, 4-hydroxyhexyl,
1-carbBxy-2- 15 R 1RtERe pgYe Sommiias 1 if rrifrablyeiydraden onyl but yl.
gi mﬁlt hyl am norrEt h'yise Q?Geﬂi:bbﬁnﬁbsgybroailaéh nﬂ-phangaceuticlzal vl
3- chl or o- 4- carbox , 3-acetom dopro -acetyl et :
> et hoxyoar BORBPSEERpR conBEEbAY 18 MEREbung of FoRmRER| § o Fogdthen,
Preferred suwsthtatpbamnigeugiocapiyaancceptable diluentyiexcipiegtpr 3
SUbSt'tUe”tSo§eE§E£§§rf€ﬁ€kEfbez Esgecigiggg§¥eféfﬂe&afé%%dlaé&@ﬁb
preferred groups,i nclude 1- brono- 2- oxypropyl , .
1, 1- dfet hyl WBihiaroRgpPeRyds wherein A is phenyl, especilally
1- hydr oxymet Bgihpduhdis 06 0NEh8YyFodmadaboaybut yl , - 25 | (
1- car boxy-2-net hyl butyl, 1-carboxy-3-nethyl butyl, '
1,2, 3-tri hydroxypentyl, and the like.

RZ

[

15 ' R
SH . ' Ia

0=C
\NR4 .
I
Z

20 D
wherein R', R?, R*, and 2 are as defined above, and n
is 2 and Y is a bond. . |

Also provided is a method of treating bacterial

infections comprising administering an antibacterially

25 effective amount of a compound of Formula I to a . |
subject in need of treatment.. Another embodiment of
the_invention is a method of treating viral iﬁfections,
including AIDS, comprising administering an antivifally
effective amount of a compound of Formula I to a

30 subject in need of treatment. A preferred method
utilizes compounds wherein A is phenyl. ‘



Typi cal substituted cycloal kyl groups include 2-fl uorocycl opropyl,
2, 2-di bronocycl opropyl, 2- car boxycycl obut yl ,

' 2-am nosul fonyl ¢ Iopentyl 30 2- am no- 3- car boxycycl open *nmﬁﬂﬁmn

' 370 sopropyl P96/ %@4 cycl ohexyl . - : In the aggve formul as,
 Rlerr] and Rl err] can be halo, whi ch termincludes fluoro, chloro,
 brono, and i odo. Rlerr], Rerr], and Z can include the group

phenyl - (CR[err]R[err])[err]-qln 35 whi'€h t he phenyl can be

unsubstituted or substituted [%ébgﬁggﬁﬁtpfﬁﬁydlng hal o, hydroxy,
cyano, nitro, ' NR[err]R[err] err]COR[err], CJerr]Rerr],
CONRlerr]Rerr], S(Oferr]Rerr], S(C»[err]NR[err]R[err] and VWO
96/ 04242 "C, C alkyl " means a strai¥ht Uﬁﬂ&hﬂ!&&ﬂihd
- 13- tityengs d
met hyl am no, dlne E%Fn ﬁghhps§ﬁéh§¥g i ES 65chBELH EE progylanino,
N- acet yl afi no, ﬁxnwﬂps- mclude Mebbyly| ahhnb, béﬁb‘}tﬁh na-panﬁy and
3- chlorobenzylaqb@gexgi Typi cal substituents defined by

u

NR[err] COR[err] 1ncl ' cl gp | car bonyl‘am no \
N- i sobut yl - N-cycl oheXye term "Og éub mﬁ%/ar%o t%l#‘?@"‘.geﬁﬂzﬁ &kYr oups

defined by rad@Gh&erthﬂeﬂ]thﬂohgﬁeokygeh;eexampbesyoacwulmhen Rl err]

10 estera ogEtapRR peEbELy, SUERoRP, CBbbrobosh | B EYbuESKY Sand By
are defi Aa®d by G@HRP@kﬁ]R[EVP}Ca&ndCBn@éL@EﬂloalkylTmﬂ#ﬁﬁﬁﬁn%ﬂ?lude

N-met hyl - car boxagi-denrapgil. bydiepBrtyl, cycloﬁéscwxaahéetnérypmél
S(O[err]Rerr] substituent gfou I, NC t hy

thio .
e o ouHe 18l roRYRLigsor DAAYCIAE FIRG PECLRS FEMde
substituents lnaludelo atomd, NEtrby snbf avagbde, of, whicheabg| saléocvedi de,

and the | ik Typi C en rlller
substituted mntﬁr m O, g %%bgggo#%ﬁ sggiﬁaéuengﬁ L oup E%ﬁu§£8§§$u%u0h 20
[err] 15 as morphollno and pyrrolidino. Preferred Het groups

are 5- or 6-membered mono-cyclic aromatic rings having
1 or 2 heteroatoms. Het includes bicyclic rings such
as benzofuran, isothiazolone, indole, and the like.
Typical groups represented by Het include |

=€), £ (}
BERTO O

“wc@@@o

35



25 ' - [err] WD 96/ 04242

PCT/ US95/ 08802 -14- . Typi cal

substituted Het - err err err i ncl ude: ' .

CONH2 WO 96/04242 (CI[:{[er r] ] RE._—) DI ] o PCT/US95/08802
- 12 -

and the like. Other typically preferred Het groups
include pyrimidine, pyridazine, pyrazine, oxazole,
pyrazole, thiazole, and the like.
As noted above, the alkyl, cycloalkyl, phenyl and
5 Het groups which are included in the definitions of R},
R%, R?}, R*, and R® can be substituted with 1 to
3 groups selected from halo, hydroxy, cyano, nitro,

10  NR3COR%, CO,R?, NH-C-NH,, NR3R®, CONR3R%, S(0).R3,

PO, (R?) 3, S(O)NR3R*, and COR®, where m, R?, and R* are
as defined above. Typical substituted alkyl groups
thus include chloromethyl, 3-bromopropyl,

‘ trifluoromethyl, 4-hydroxyhexyl, 1-carboxy-2-

15 . methylbutyl 3- methylthiobutyl 4- methylsulfonylbutyl
d1methylam1nomethyl 2,3- dibromobutyl 2-amino-
3-chloro-4- carboxybutyl 3- acetomidopropyl

- 2-acetylethyl, 2-methoxycarbonyl- ethyl
1,1- diacetylpropyl, and the like.

20 Preferred substituted alkyl groups are those
having 1, 2, or 3 substituents selected from halo,
hydroxy, and carboxy Such preferred groups include
l-bromo-z—hydroxypropyl, 1,1 dimethyl -3 -hydroxypropyl,
1-hydroxymethyl-2-£fluoromethyl -3 -carboxybutyl, '

25 1-carboxy-2-methylbutyl, 1-carboxy-3-methylbutyl,
1,2,3-trihydroxypentyl, and the like. '

Typical substituted cycloalkyl groups include
2-fluorocyclopropyl; 2,2-dibromocyclopropyl,
2-carboxycyclobutyl 2-aminosulfonylcyclopentyl,

30 2-amino-3- carboxycyclopentyl and 3- -isopropylsulfinyl-
cyclohexyl. _

In the above formulas, R! and R? can be halo,
which term includes fluoro, chloro, bromo, and iodo.
R, R?, and Z can include the group phenyl- (CRSRS) - .

35 which the phenyl can be unsubstituted or substituted
with'groups including halo, hydroxy, cyano, nitro,
NR3R%, NR3COR?, CO,R®, CONRR%, S(0),R?, S(0),NR3R%, and



20 In the invention cdrrpounds of Formula I, A can be

nmonocyclic or polycyclic. Preferred Arings are nonocycli c 6-nmenbered
ri ngs, optianal le“% ntai ning.-1 or 2 heteroatons sel ect eGpdyngy¥sossod,
and N, nost 8% greferably N.  Typical ring systens defined by A
include the follow ng preferred structures, where Y is hydr ogen when n
is 1, and Y is a bond mhen nis 2. : 1yp 96/ 04242

 PCT/ US95/ 08802 % -15- [err] - WD 96/ 04242

PCT/ US95/ 08802 cOR3. Typical NR3R* substltéénts include amino,

' methylamino, dimethylamino, ethyl-isohexylamino,
cyclopropylamino, N-acetylamino, N-methyl-
- N-acetylamino, benzylamino, and 3-chlorobenzylamino.

5 Typical substituents defined by NR3COR* include
cyciopropylcarbonylamino, N-isobutyl-N-cyclohexyl
carbonylamino, and the like. Typical groups defined by
CO,R3 include the free carboxy acid when R3? is

_ hydrogen, and esters such as C,-Cg alkyl esters, benzyl

10 esters, cyclobutyl esters, and the like. Amide

- substituents are defined by CONR3R%, and include
carboxamide, N-methyl-carboxamide, and N,N-diethyl-
carboxamide. Typical S(0),R3 substituent groups
include methylthio, ethylsulfinyl, cyclopropylsulfonyl,

15 and the like. Sulfonamide substituents include
'N-methylsul fonamide, N,N-dimethylsulfonamide, and the
like. Typical phenyl- (CR5R®) - groups substituted with
the foregoing substituent groups thus include:

20 ' | CHs ™
c— CHCH,
' | '
. CH:!
Br E NH,
CONH, 0 coon
25 CH,CHCH;— -CH;— CH,0C CH;—CH
[ . ’ ’ ’
NHCOCH, COOH CH,COOH
gooH L '
e $0710 $ e
CONH, ' cL ! ’ ’
CONH, SCH, " SOCH, S°{<<j
F - '
. o H,NCH, COCH,
' |
HZNSO HZNSO O CH— and
. ’ - r
?"Cﬂs - CF, CH,COOH

COOH



[err] _ _
PCT/ US95/ 08802 WD 96/ 04242 : -17-

As noted above, a preferred enbodi ment of .the | NVengd9hso ' des.
t hi obenZ¥R%RL4%t Formula I1a ¥ ierp?
10 Typi cal conpounds defined within thls enbodi nent are t hose
listed belom/ 15 _ R err] @herﬂ Rerr] Z _ 5-CH
H q 4-NJ err] 3-CH err] H CH err] :
3-NH err] &ﬁy t tuted Y OHSRE) - inbi1fijHoro 3-chloro
-CH err] .2- nethylé@% exy s eu 5- |sobﬁ?%xy) in - Et
. 3- car boxypent yl 4- nethylan1no 3-ethyl - H - 3-am nopropyl
5-acet am do H -i Pr cetmgm nosul f onyl phenyl 4- carboxy
H _ H 4-d'jowt_hyl am \Q- . . ¢l - ﬁ
sul fonyl phenyl __1 4-car box H -dlndt yl ani no-
sul f on§l phenyl N—CH éhz) N—CHF~ = ‘"?"'
- | - | CH,0 cH,
cl | | o '

\ —
.10 N—'Iil CHz
I{C,—L\S )——cn;—c—- ) (
15 o8 . N / CH,
'  N—cp—  3nd \ COOH
- HC - |
. Bn c— .
NH, -
20

In the invention compounds df'Fo:mula I, A can be
monocyclic or polycyclic. Preferred A rings are’
monocyclic 6-membered rings, optionally containing 1 or
2 hetercatoms selected from O, S, and N, most

25 preferably N. Typical ring systems defined by A
include the following preferred structures, where Y is
hydrogen when n is 1, and Y is a bond when n is 2.



WD 96/ 04242

25 PCT/ US95/ 08802
- -18- Anot her preferred enbodi rent of the invention are
di t hi obi sbenzami des, of Fornula Illa [sFrids9ssossod O
Typi cal exanfPa8¥424¢| ude the fol | ow ng: Rlerr]
R err] R err] Z 15 3- brono H H H
4-nitro 6-chloro H H 9180 no 3-nethyl -CHerr]
3- met hyl pent yli 5- f or mam do 3-nitro H 3- car boxypent yl
5-acet am’'do H H 20-1 - 6- et-hoxy 4-flworo H
cycl obut yl H -{ER? met hoxycar bonyl
et hyl 3-i s —Y H i S—TY
- ani no- sul f onyl | | phenyl} 25
Especial ly preferredg cafykhe inventifon T ~Cc—NR"
'- N P |
. 5 0 2 o Z
—n — : :n
1
Y R [
WX S Y
4 I
G—IR : c—NR'
' R? i
10 Z 0 2
1 : .
Y | N\]:S v
_li]'R" - N/ C___NR4
. 2 X
i5 Z R g ;
- —In — : -=n
. L{ p/ c IiIR4 R™ ™ NN s, ﬁ—l‘lR‘
20 z o 2
_—n
—Y
25 —IiTRd
Z -
| ] 4
: C—NR
30 - . i
o 2 _
. -1 n
S —Y
4
C—NR
35 [
o 2 _




are those of Formula Il and Fornula Il where Z is
[err] 30 WD 96/ 04242 : -
PCT/ US9 -19- | es of
such co%‘ggﬁgé 2 ncl ude the foll ovm ng Rwlﬁtfﬂ&ﬁif@ﬂ? ‘R err]
Rl err] " Rerr] _ ' '
acetyl 5 3-i sobutyl -16- H met hyl
4-i odo n- hexyl 4-nitro :
H et hyl , am no 6-chlgro nethyl
n- hexyl imethyl | H - _acetlyl 10
6- et hyl Ry Nl s_%—i—s-ﬁ-pﬂapoxy
6- am no mJ -o e aryl thilo conpounds
~of the inventi ared utfli2x a nunpgr of
synt hetic r toth _ fﬁ'éN%rt of
organrc cheni Q y,Z a fhiol su étl tuted aryl 5 4 carboxylic
or sulfonic 'acid cah be converteeho a _ di t hi obi saryl caﬁ_hoxyl ic or
sul fonic acid by reaction 20 W th an i dant such as hydrqQgen peroxide
or iodine. 1 The'dithiobisaryl carboxylic and sulfonic acids can be
reacted dirdcfk aggRe—-hi-he pre s—-p-e-p-t--l—che coupling
reagent such as | ohgxyl car bodi - . ). or '
2- et hoxy- 1- gt ho z1, 2-di hydro- 25 EEDQ),,| generally
in atRut ual |uny€AETi C—NBI yent suc %—!h_a' r
chloroform [t8 provi de git hi obi sar ! oang suyl f onam des
of tHLE. i nvention. The f reg,ql ng refacti ocgls are illust at_j-g,_ (
—TY
15 4
C—NR
Z
" ~—n
— 0
¥ . |
20 : C S Y
4 s ./
——NR R—N
I N \ y
z s , “C—NR
) R Il |
O z
—n L _ g
25 B T
S —Y
0
> L R o z _




by the foll ow ng general

PCT/U895/08802
10

above. wo %mﬁe

schene:

MHeRmH] Rlerr],
car boxani des and sul f onami des can 20 alternatively.

be prepared by reacting an anmine with the.

The- di t hi obi saryl
to t he corresponding aci d hali des,

VO 96/
- 20-
A R

04242
[err] 5
err], and Z aperrasosmesozned

correspondi ng acid hal i de..

carboxylic and sul-fqgni c acids-are readily converted
for exanple acid chl ori des,

by reaction with a chAgrﬁaaéangbagentasy@@féfred emtsod imenty lof e i de or

188 E8hCinchuded ohi o5

reac

oxal yl chl ori de.

dlthloblsarylan1ﬁ3¥e

i nstance as illustrated by the follomnng

10

15

20

1465 U Ve ARYE Lo L0 the

Ion w

an am ne, for

IIa

Typical compounds defined within this embodiment are
those listed below.

R? R? R* z
5-0H H H
4-NO, 3-CH, H CH,
3-NH§_ 6-isopropyl H cyclopropyl
~ 6-fluoro ‘3-chloro -CH, 2-methylcyclohexyl .

5-isobutoxy H --Et 3-carboxypentyl
4-méthy1amino 3-ethyl H 3-aminopropyl
5-acetamido H -iPr 4-aminosulfonylphenyl
4 -carboxy H H 4-dimethylamino-

' sulfonylphenyl

H H 2-dimethyiamino-

25

4 - carboxy

sulfonylphenyl




schene: 30
PCT/ US95/ 08
[err]

5
def i ned WQRs04242

WD 96/ 04242

802
10

where Rl err

wi th one nol ar equival ent of the

reactants n
di chl or onet
general ly i

out at a tenpilhi Q}?-'eﬂ?ﬁn%ﬂé@cﬂe%[%ff rﬁOW]@O'{%FF]C

ornally_are- x
hane, '
S substantlal

‘mxed in
é&'
ete W

as triethylam ne or pyridine can be

desired. Th
generally,
or theslike.

converted to the thloarylama-.

. reducing ag

e product
t he product can
The

ent such as

schene: 30

10

.15

20

25

30

IS readH
be p |fRed
it sar

OAN
t he
u
rr]
o=c\

NR*
2

T .21

], Rerr],

The ani de fornation reaction gen
acconpl i shed by reacting two nol ar equival ents of the 15
%lthloblsaroyl
"4 soIvent such as

nutual

t

A Rerr

chl ori de.

The

6 od?gﬂaggﬁ: E§&%I

%$g@€gw§mare as

am ne ZNHR[ err]

on
carried

A mld base such

added to act as acid scavenger if

|solat§d by renoving the sol vent,
crystalllzatlon
prepared are readily :
. reaction with a
according to tPe fol | owi ng

if BRge
yl am

i nve
oth

ed, by 25

4~C=0

TR
Z

Typical examples include the following:

IIa

R? R? R, z
3-bromo H H H
4-nitro 6-chloro H H ,
' 5-amino 3-methyl -CH, 3-methylpentyl
5-formamido 3-nitro H 3-carboxypentyl
5-acetamido H H H o '
6-ethoxy 4-fluoro H cyclobutyl
3-isobutyl H -Et methoxycarbonyl
methyl
3-isobutyl H H 3-dimethyl

amino-sulfonyl
phenyl

Especially preferred compounds of the invention
are those of Formula II and Formula III where Z is

\ f
o)

and
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-22- where Rlerr], Rerr], and Rlerr] and Z are as defined above.

- The h.ydrglléisz]iﬂi1 reaction typically is carried out in a pcrusefEsual

. sol vent suchvggs nol- or acetone, and normally 5 Is conplete within

1 0.5 to 2 hours when conducted at a - tenperature of about 5[err] to

. about 50[err]C. The product - thiol [fgreadily isolated by renoving

- the sol vent and crystailizing the product. An alternative
nmet hod for prepaidahgpiide o0 suchdichipelingar Yharudesthe EBE1bWYRGEI ON |

conprises reacting a 2-halo arylam de with elenmental sulfur and

sodi um nonosul fi de according to the schene

[err] 20 RPhe reactir®n typicall yr®s carried out ir*ta nutua

sol vent such as methanol—orethanrolr—and-generaltyis———~substantal | vy

conplete within 1B o 2 hours whenfarried 258  out at a te®S&Sture of

about 25[err] to ghguh qlgg[l_err] C. g The gdi t hi obi saryl ameqtg,yils readily

i sol ated by renoving tﬁe -reaction solvent and crystallizing the

product from a 4-iodo B : : H n-hexyl
4-nitro H methyl ethyl
4 -amino 6-chloro methyl ' n-hexyl
5-butyrylamino 3-methyl H : acetyl

10 6-ethyl H H formyl -

3-isopropoxy 6-amino methyl propionyl

The arylthio compounds of the invention can be

15 prepared utiiizing any of a number of synthetic
processes familiar to those skilled in the art of
organic chemistry. Typically, a thiol substituted aryl
carboxylic or sulfonic acid can be converted to a
dithiobisaryl carboxylic or sulfonic acid by reaction

20 with an oxidant such as hydrogen peroxide or iodine.
The dithiobisaryl carboxylic and sulfonic acids can be
reacted directly with an amine in the presence of a
peptide coupling reagent such as dicYclohexylcarbodi-_
imide (DCC) or 2-ethoxy-1-ethoxycarbonyl-1,2-dihydro-

25 quinoline (EEDQ), generally in a mutual unreactive
solvent such as dichloromethane or chloroform, to
provide dithiobisaryl carboxamides and sulfonamides of
the invention. The foregoing reactions are illustrated
by the following general scheme:



sol vent ‘such as isdpropanol or the Ilike. The di t hi obi saryl

ket ones and oxinmes (i.e., 30 [err] ' For mul a
I mhere ' ﬁ?r] and [err] respectively) can be ppenosomstmg first
reactlng an aryl thiol with a strong base such-as n-butyl Tithiumto
produce an ortho 35 lithio aryl thiol, and reacting the lithiated '
intermediate with an N-al kyl - N-al koxy -agi-de. The reaction is depicted
by the follow ng schene: « PCT/ US95/ 08802 WO 96/ 04242

-23- . R [err] 5 . The arylthiol generally is
reacted with abgst—~wo nol ar equi yal ent.s of n-butyl lithjum normally
at a reduced 10 nper at ure of abouR~ 40 _to O[err]C, Runreacti ve

organi ¢ sol ven as di ephvdatetdier, or hexane.
The it hi at e ar hi t8H r eaet-s—wi-+i* t he R ami de

" .(e.g.,_an N—nethyl N- et hoxy bengza > of Ol i ol substituted
aryl k%tone %ﬁyl ket one can be r=acte§\mtr1h droxylam ne to
formthe correspoﬁg? g oxinme, or it can be cooOHeobted to COOH okhe
correspondi ng dithiobisaryl ketone by reactiS®Hw th SOglhout an
equi nol ar anmount of diethyl azodi carboxyl ate - [err] 20

(CHerr]CHerr] OC-NH = NHCG-CCH[err]CH err]), generpally in an unreactive
'sol vent such as dlchloronethane The dithi obi saryl %pnpounds .

ket
of the formila coupling reage

HNRYZ
_ '(
15 _ ; . \
' ' ' CONR'Z or CONR'Z or
_ SO,NR!Z 'SO,NR‘Z

where RY, R?, A, R*, and Z are as defined above.
The carboxamides and suifoﬁamides can

20 alternatlvely be prepared by reactlng an amine w1th the
' corresponding acid halide. The dithiobisaryl
‘carboxylic and sulfonic acids are readily converted to
the corresponding acid halides, for example acid
chlorides, by reaction with a chldrinating agent such

25 as thionyl chloride or oxalyl chloride. The acid

 chlorides are readily converted to the

dithidbisarylamides of the invention by reaction with
an amine, for instance as 1llustrated by the following
scheme:

30



25 [err] 30 are readily converted to the

correspondi ng oxi nes by reaction with hydroxyl am ne, generally in an
L organic 393{()% ﬁgt such as ethanol or the |ike. Bases suchp@gusesiosso2
- pyridine or o € amne can be utilized if desired to 35 act as acid
. scavengers. In the above reactions, if the Rlerr] and R err]
- substituents thenmsel ves are reactive, for _gxanple if Rlerr] VO
96/ 04242 x PCT/ US95/ 08802
- 24- is @H COOH or NH2, the:substituents can thenselves be

protected accordi Ny
unwant ed si de reactfl

own in the-art to pr event

. e, g2t he reactive groups can be
converted to a de wi 12 =t Ityhe substituent from
unwant ed side F and whi ch caﬁ’subsequently be renoved to
regenerate_the origi nedoHsubsti t uEAOH giroup. A variety. of protecting
groups knotn in the af¥Hmay be efpifoyed. For exanpl e, typical

hydr oxy protecting groups include 10  substituent groups which can be
added to a hydroxy, and then rgadily re

groups incl ude j -

benzyl, trimethyl si
protection, and ty{p ing 15
such as acetyl, pivalqyl, and tert-but oxy-car Y ) n

aryl al kyl 1@r oups CO kalohoms FEhatopenzyl and t HONR &k er Car &/ i”E aci d
groups generally are E8abatted t F%sh®¥rPs such as SONRYZ e t - huB9NRYnd

22 e oL oo ) ) 84, CRe%R arBel BELbLSTSEBYEY WO
o The amide formation reaction generally is
accomplished by reacting two molar equivalents of the
15 amine ZNHR? with one molar equivalent. of the
dithiobisaroyl chloride. The reactants normally are

R Al

mixed in a mutual solvent such as dichloromethane,
acetone, toluene or the like, and the reaction
generally is substantially complete within 2 to 6 hours
20 when carried out at a temperature of about 0° to 100°C.
A mild base such as triethylamine or pyridine can be
added to act as acid scavenger if desired. The product
'is readily isolated by removing the solvent, and
generally, the product can be purified, if needed, by
25 crystallization or the like. '
The dithiobisarylaﬁides so prepared are readily
converted to the thiocarylamides of the invention by
reaction with a reducing agent such as '
1,4-dithiothreitol, according to the followihg scheme:

30
2

35 .C : _C




hydrol ysis in the presence of an acid such as hydrochloric acid or
trifluoroacetic acid. Exanples of many of these typical protecting
groups $38a?@g? pund in "Protective Goups in O gancr/dsossesi s" by
eene and P. Wits, John Wley & Sons, 1991. As
noted above, a particularly preferred group of : '
ferr] - conpounds are those of Egpoula | where Xis -CGNRerr]Z, 30
and Z is an al kyl group substituted by at |east one car boxy group.
An especially preferred nethod for preparing such conmpounds is to
react a dit 0Yls2 aal | de Cl ypi amno .
aci ds whi chmﬁ)&éaﬁ R Be ll}td IR arz\e\%‘{cgose ?glr&.? ea 8"%@ d'gﬁ%\hr ch are 35
conmmon consthXQﬁQﬁxﬁkﬁ Rﬁ%ﬁRﬂQﬂ;tﬁRﬂ¢ﬁ%&¥nﬂﬁaQ§%ﬂﬂQQBOUt in a gl ani ne,

val i ne, | euGihitual %&mmeumwléﬂmae,or acetores iHa ddrm@anine,

L@}B 5} 8r8r th dr%’\g% ardg {' |tne 2 hours when conducted at a 25

aspartic acrtbmpax&ﬂunpru{ qpqnuﬂﬁ%:unnahoqﬁlﬂQﬂdJuaThe produat the |ike. A
typi cal synt [err] -
élﬁ‘d err éﬁ' s'%%l.eafted @én@%nﬁ , the, solvent and

where Rlerr] | ned “above | ower
al kyl resi dlﬁe‘:’mﬁ Sf)é:f!tﬁr&‘iqqlmfed wi t.h |
: : An alternative method for preparing the
10 dithiobisarylamides of the invention comprises reacting
a 2-halo arylamide with elemental sulfur and sodium S {

monosulfide according to the scheme

Na S '
ClL or F _ ulfur _
‘i‘R
20 - Z . ' : Z

. The reaction typically is carried out in a mutual
selvent such as methanol or ethanol, and generally is
substantially complete within 1 to 2 hours whenICarried

25 out .at a temperature of about 25° to about 100°C. The
dithiobisarylamide is readily isolated by removing the
reaction solvent and crystallizing the product from a
solvent such as isopropanol or the like.

The dithicbisaryl ketones and oximes (i.e.,

o
I [

Formula I where X is -C-2 and -C-2, respectively) can
be prepared by first reacting an aryl thiol with a
) strong base such as n-butyl lithium to produce an ortho
35 lithio aryl thiol, ‘and reacting the lithiated
intermediate with an N-alkyl-N-alkoxy amide. The
reaction is depicted by the following scheme:

30



15 groups such as carboxy, hydroxy, am no, carboxam de, and the

I'ike. The carboxy groups typlcally are protected by conversion to
esters duri %34704 eaction, for instance, tert-butyl, penagdsossoz he

| i ke, which 2‘Efroups can be readily hydrolyzed after the reaction to 20
give the free acids. Non- symmet ri cal- conpounds of Formula |

I.e. conpounds of the formula = 253. ' [err]
- WO 96/ 04242 x PCT/ US95/ 08802

- 26- can. be prepared by reacting a thiol of the formla

HS-Z[err] with an isothimagol omne according to the faoRl owng schene:
[err] 10 wherfe. Bl efr], R erf~Buki and z a® as \defined above,
and Z[err] is one_p#t heAxoups—detimed by "Z, bu Zrang Z[err] in the
above product do not hAve T be t sage grpugR,1 Forg?l, exagpl e, the
foll ow ng specific reactlon}pan be carﬂle out :

[err] 20 iC— 20«

O-_alkyl' o 2

The arylthiol generally is reacted with about two molar
equivalents of n-butyl lithium, normally at a reduced
10 temperaturé of about -40 to 0°C, in an unreactive
organic solvent such as diethyl ether, tetrahydrofuran,
or hexane. The lithiated aryl thiol reacts with the
N-alkyl-N-alkoxy amide (e.g., an N-methyl-N-methoxy
- benzamide) to form the thiol substituted aryl ketone.
15 The aryl ketone can be reacted with hydroxylamine to
' form the corresponding oxime, or it can be converted to
the corresponding dithiobisaryl ketone by reaction with
about an”equimolaf amount of diethylazodicarboxylate

20 : X
(CH,CH,0C-NH = NHC-OCH,CH,), generally in an unreactive
solvent such as dichloromethane. The dithiobisaryl
ketone, compounds of the formula

25 | R R

R? Ss—s R
2 2
30 '

are readily converted to the corresponding oximes by
reaction with hydroxylamine, generally in an brganic
solvent such as ethanol or the like. Bases such as
_ pyrldlne or trlethylamine can be utilized if desired to
35 act as acid scavengers.
In the above reactions, if the R! and R2
substituents themselves are reactive, for example if R?



25 30 The reaction of an isothiazolone and a thiol generally

is acconplished by m xing approximately equi nol ar 35 quantities of the
reactantg i tual solvent such as met hanol , tol UpRfysoskk@BRE, OF ‘.
t he Iiké?mﬁﬁgaﬁ@gting t he ' PCT/ US95/ 08802 - WD 96/ 04242
-27- m xture to about 30[err]C to about 100[err]C for 8 to 24 hours.
The product is isolated by renoving theg,solvent, and it can be

further purified by crystallization or chromat ogr aphy. - The

i sot hi azol ongs odj | cGeH, | o INEE, 5 the AWML TRAGHEID Tt LHAHEIMesAKR | abl e by
oxi di ving  PPoeageed deferdiad e Yodiiducn age IS Kad it gp 00
sul f enyl halpreverivrunwamped siderxeactions he For |lewample, the schene: 10
' . reactive groups can be converted to a derivative which
5 will protect the substituent from unwanted side
reactions, and which can subsequéntly be removed to
regenerate the original substituent group. A variety
of protecting groups known in the art may be employed.
For example,_tYpical'hydrdxy protecting groups include
10 substituent groups which can be added to a hydroxy, and
then readily removed when desired. Such groups include | {
acyl groups such as formyl and acetyl, as well as
benzyl, trimethylsilyl, and the like.  Amino groups
also may need protection, and typical amino protecting
15  groups include_aéyl groups such as acetyl,'pivaloyl,
and tert-butoxy-carbonyl (BOC), and arylalkyl groups
Sudh as p-nitrobenzyl and the like. Carboxylic acid
groups generally are converted to esters such as
tert-butyl and 2,2,2-trichloroethy1, all of which can
20 be readily removed when desired, for example, by
 hydrolysis in the presence of an acid such as.
hydrochloric acid or triflubroacet;c acid. Examples of
many of these typicai protecting grcupé may be found in
"Protective'Groups in Organic Synthesis" by
25 T. W. Greene and P. Wuts, John Wiley & Sons, 1991.
As noted above, a particularly preferred group of

. compounds are those of Formula I where X is -C-NR?Z,

30 and 2 is an_alkyl gfoup substituted by at least one
carboxy group. An especially preferred method for
preparing such compounds is to react a dithipbisaroyl
halide with an amino acid. Typical amino acids which
can be utilized are those «-amino acids which are

35 common constituents of proteins, for example glysine,
alanine, valine, leucine, isoleucine, phenylalanine,
serine, threonine, lysine, §-hydroxylysine, arginine,
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Some of the reactions described above may result
i sonmers. For exanple, sone of the conpounds contain
nor e §ﬁ¥¥n§%@|0 carbon_ atoms, 20 and as such can exp&tngssnssoz
hem c The m xtures can be separated, if desired,
€ pure i soners by methods known to those skilled in the art,
y fractional distillation, crystallhgatlon and/ or
ography. Alternatively, specific isoners 25 can be prepared

ng a ster@éﬁ@@@iél&ﬁnt 2§)g‘1ne, gn‘utramrtsta@ltae @m:bydma ng an

ures of

ly active err ang noacj d (e. J euyci Qr spartlc aci d)
react vﬁ?‘q‘u %P%ll %)‘ol %rbm q;&xt’hes:.s 18 %epétﬁ'tteﬁa #%f the
ds of thifollmenti on can 30 forn1sa|ts and sol vates. For

conpounds wherein R err] or Rlerr] - is an amno group can

i norganic and organic acids to formacid addition

Typ? cal afi ds,iconmonl y €fpl oyed i ncl ude y&hr ochloric,

c, acetic )C, para-| 35 t ol enesul foni ¢, a he Iike.

ds whi ch : gdcidic gr?ﬁunoohOr i ns %9c n Z confains a
5/ 08802 P s—}f * B¢ TEog.

can react|wth ogganic and i norgani a1k bases td form.salts.
bases i ngl ude & hydr oxi de, tri et hyl pyri di he,

urd0 carb%naté:Li and fthe like. 5 q?p are

|y formed when crystalllz@ng the invenfion co unds flrom

s such as water, et hanol , isopropanol, land whk | i&H _|

t hesis of the conmpounds of this invention is further

ated by twmmm’o\amig Rfelaa:‘iel as ﬂefinedeahnpeesandTaékeianpl es are
be const ri’@v?efsa

ct. The
g mat eri a ut| I zedél n t(% té%eﬁ eagl TR _

es are T
| L% r om TFARDE | CR AR LDV qa@’ii’heﬁéﬂf ’ carboxam:.de,_

and the like. The carboxy groups typically are
protected by conversion to esters during the reaction,
for 1nstance, tert-butyl, benzyl or the like, which
groups can be readlly hydrolyzed after the reactlon to

20 give the free acids. _
Non-symmetrical compounds of Formula I, i.e.,
compounds of the formula
25



~ PCT/ US95/ 08802

by net hodol ogi es reported in the scientifi

Bell P., J. Am Chem Soc., 1942: 2905,
benzam de ich can be utilized.
Carrre|-|ir?§?\£€{"&éﬁ., Eur, J. ‘Med. Chem,

fl uori nat ed-t hi o- benzoi ¢ acid deri

Met hods reported

c literature. 15 For exanple,-
descri bes a series of

1994; 29: 74@@%5'%%2\” de -

vatives which can be utilized.” 20

Met hods reported by 0. Francis Bennett,,et al., Oganic Prep. and .
Proced. Int., 1974;6(6):287-293, provide a series of - ,

al koxy-t hi o- bapzgeC p2epdrdar byaredesing a thilBt Bedeneepsthitaby T. Vitali,
et al., Il Fgrnggo Ed. , Sc.k t96 ;23:468-476, glve al {?-Ihlo-benZOLC
acid 25 8r Py alt T Bs2Bni BRERLAZQLORE| 2PoeRding to the following
PREPARATI ON Acheme: 2, 2'-Dithiobi sbenzoyl chloride A m xture

of 2,2'-dithiobisbenzoic acid (25 g, .30
chl ori de was heated at reflux for
was co8l ed RL to_abo 0C and excess
-in vacuo. The crud® 80 0 s slurried in.
conmpound was recojered py fN

was used w thoug? De C’
WO 96104342

ut, 3

NVR (CDCl [err]):
7.3-7.4 (m 2H). o
2, 2' - B0t hi obi-s [ 3-fl uorobenzoyl chloride]
2,2"'-dithiobis[3-fluorobenzoi c aci d]

hl oride (10 ' t
(F:>r egglr a'?i f)n XH%%‘*?% dR20' f'grﬁé;;

chl ori-de].

18 hours.

HEat+# oRS+eZ yi-ehe 35
purification, nRz

[err] 804 (m 2H), 7.7 (d, 2H), 7.

d according to the procedurg
_ PO e Ve
dhesofohpeugroups defined by %j thuttzfamdhz} jurtHe cation
above product dé-not;have to be the :same group.

81.6 mmol) in 350 nL of thionyl
The resulting solution

thio&yl chl ori de was renoved
hexane™N the title
.2 g. This conmpound
err]|C , -
"S—S—Io.
(m 2H),
PR kN B 5
, Al m xture of
(0.4 g, 1.8 mml) and t hionyl

h

descri bed i

&fzoyl

For

15 example, the following specific reaction can be carried
out: ' | o
- o - | HS—CH -
L . N O CH,
| N SO,NH, -
20 ., / ' :
c1l - G .
Il -
0
,FOOH
NO, IL\ SF-S-C§ :
25 | P CH,
NH
30
_ SO,NH,
The reaction of an isothiazolone and a thiol generally
is accomplished by mixing approximately equimolar
35 quantities of the reactants in a mutual solvent such as

methanol, toluene, xylene, or

the like, and heating the



PREPARATI ON C 2,2' -Dithiobis[4-fluorobenzoyl chloride] 15 . A

m xture of 2,2'-dithiobis[4-fluorobenzoic acid] (5.0 g, 14.6 nmol)
and thionyl chloride was reacted - according to the progegirsesosso2
described i WoMMHHtion A to yield 4.1 g of

2, 2' -di t hiobis[4-fl uorobenzoyl chloride]. The conpound was used

w t hout further 20 purification. -27-

PREPARATI ON D 2,2'-EXthiobis[S-fIuord%enzoyl chl ori de] ' A

m xture of 2,2 }rﬂ'acfcr{*eﬂ:%bk%[ é)b%h%@benaei ab8atdlodbc for(B- €924 IHorsTol )
and thlonyl chloride (40 nlL) was react ed,acco dlng to %he éOCEdUTe
described in- The PPF@&&FaﬂFoﬁSRlFGeQiPVdrﬁmgvbngftg?Zs-ﬁV?ﬂ ob?g 5t

fl ug)][pben_zoyl ggia@r bdelfurthier purpdied bgscwysdallizatient bout furt her
purification. . . E ARATL N .

2,2' - Di t hi obi s[ S FPRERIEERESy I EﬁForlusﬁ'éf“azgsgﬁ tefiZed in che ,

2,2' - di t hiSobi s[ 3bemehaepssios erecrepdily availablg by gimmpby) raaatiRgony|
chloride (30 nl) wWitnidbisar§2ahddeaesokdendnventienPweerdancostegaceihgd in
Preparation A togyleld 1.9 % of, 2,2'<d|th£ob|sk3- VWO 96/ 04242
PCT/ US95/ 08802 adent such as chlorine or bromine,,gr a halocﬁﬁﬁﬁﬁ%%benzoyl

chloride]. This sulfenyld haddidesedor exampilehactokrdingetopthef Eodlowing

PREPARATI ON F % 2,.2"' -Di't hi obi s[ 4- met hoxybenzoyl chlori de] A
m xture of 2,2'-6?} I'Obi s[ 4- met hoxybenzoi ¢ aci d] . (2.2 g, 6.6 mMmuol)
and thiomd chloride (20 nL) was reacted ‘according to the procedure .
described in —Preparation A to—yield 2.1 g of 2,-2"-dithiobis[4- 10
met hoxybenzoyl chlgrigte]. This conpopind was used gl
s S .
Cl, or Br, S\
_ —_— /N—-Z
R® C—NHZ R% c
15 g : _,_._g

Some of the reactions described above may result
in mixtures of isomers. For example, some of the
compounds contain one or more astmetric carbon atoms,

20 . and as such can exist as stereochemical isomers. The
mixtures can be separated, if desired, into the pure
isomers by methods known to those skilled in the art,
é.g., by fractional distillation, crystaliization,

"and/or chromatography. Alternatively, specific isomers

25 can be prepared utilizing a stereospecific synthesis,
for instance by utilizing an optically active
a-aminoacid (e.g., L-leucine or L-aspartic acid) to
react with a dithiobisaroyl halide.

. Certain of the compounds of this invention can
- 30 form salts and solvates. For example, compounds
wherein R! or R? is an amino group can react with
inorganic and organic acids to form acid addition
salts. Typical acids commbnly,employed include
- hydrochloric, sulfuric, acetic, malonic, para-

35 tolenesulfonic, and the like. Compounds which have an

acidic group, for instance when Z contains a free



wi t hout further purification. PREPARATI ON G

2,2'-Dithiobis[5-nethoxybenzoyl chloride] 15 A nixture of

2,2 dlthlob %I nethoxyben20|c aci.d] (0.8 g, dos@fdaz t hionyl
chlorlde reacted according to the proce ure described in
Preparatlon Ato yleld 0.8 g of 2,2'-dithiobis[5- -met hoxybenzoyl
chloride]. This conpound was used 20_5g_W thout further purification.
PREPARATI ON H 2, 2'«Eithiobis [ 3-met hyl benzoyl chl ori de] A
m xture of Zadpodyt iy [QEMP&ﬁ%th@iQh@o&@hﬁhczénd 1n6%?9ngc 8.6 mmol )

and thi onyl chlorlde cted acc in t he procedure
descri bed i ® F%ﬁﬁ}gﬁﬁ &% A FBBﬁléﬂd%Qsés IBFREg? g HPobls[3

met hyl benzoyiydz‘rdxmdede]tr:.eﬂwé.ammouM:wdinesepotass:.um t hout f urt her
purificatio .PREPARATI ON |

2,2' -Dithi o& srb}%ateh Iagenzoﬁ c?ﬁ ori de] " A nmixture of

2,2 - §|th|ob|s[45W@WﬁFP§eﬁ£ﬁ geaexally forme@gwgeg crysgaiideingnd t hi onyl
chlori de (5@nd invehtion oﬁ@aﬁhﬁ@ FeoR dovehes! Bachragegdterdescribed in

Preparation A to yiel, t hi Qbi s[ 4- WO' 96/ 04242
PCT/ US95/ 0gsGFaRot 180bropdnd, *aha’ the "3 e met hyl benzoyl

chloride]. The cdigeosyththesissof whehcompounds bfir thés povehtdeati on.

PREPARAT'CNiﬁzﬁﬁgtqg%’%11FEEQ5QEBT gngﬁbh¥B9§ g?%b EQEQEBQQ] A

m xt ur e of I obi s zoi c “1.8 mmol)
and 1% ony| exarpliege (Th amwées are npgaEle a§@65§?ﬁ§dt69the procedure

described inimiting the invention in any respect. The starting (

materials utilized in the examples are readily

available from commercial sources, or can be prepared

by methodologies reported in the scientific literature.

15 For example, Bell P., J, Am, Chem. Soc., 1942:2905,

describes a series of benzamides which can be utilized.

Methods reported by M. L. Carmellino, et al., Bur. J.

Med, Chem., 1994;29:743-751, provide fluorinated-thio-

benzoic acid derivatives which can be utilized.

- 20 Methods reported by O. Francis Bennett, et al., Organic
| Prep. and Proced. Int., 1974;6(6):287-293, provide a
series of alkoxy-thio-benzoic acid derivatives.

Methods reported by T. Vitall, et al., Il Farmaco Ed.
Sc,, 1968;23:468-476, give alkyl-thio-benzoic acid .
25 derivatlves which can be utilized..

PREPARATION A

2,2’ -Dithiobigbe
A mixture of 2,2’-dithiobisbenzoic acid (25 g,
30 81.6 mmol) in 350 mL of thionyl chloride was heated at

reflux for 18 hours. The resulting solution was cooled .
to about 30°C and excess thionyl chloride was removed -
in vacuo. - The crﬁde solid was slurried in hexane and
the title compound was recovered by filtration to yield

35 21.2 g. This compound was used without further
purification, mp 150-151°C;



Preparation Ato yield 0.3 g of 2,2'-dithiobis[5- 10 met hyl benzoyl
chloride]. The conpound was used w t hout further purification.
PREPARATI ON K . 2,2" -Di thiobis[6-nethyl benzoyl chloridelpclrs sm&m A
mixture of JWQ9SKRH2MI obi s[ 6- met hyl benzoi ¢ aci d] (0.6 ¢ bchipsgsussy

and thionyl chloride (10 nL) was reacted according to the procedure'
described in Preparation Ato yield 0.3 g of 2,2"-dithiobis|[6-

nmet hyl benzoyl chl ori de]j. Theaconpound was TUSed without 20 - further
purification REPARATLEN L7 .5 (m, 2H),.
2,21-Di thlobls[gﬁpyrlélné&arbon cﬁwbrzgef RGN 2 A nixéure
2,2' -dit hiobi s[ F-@yri-&i débaﬁ%@xyllc 25 . acid] (1.5 g, 4.8 mol) and
thlonyl chloride (20 m) was reacted according to the procedure

described in Preparation A to .y of 2,2'-dithiobis[3-
pyri di necarbonyl chloride]. The com%@%@yg@ wi t hout further
purificatisn. 3(MQ_LLMMMLE@MM\I M

4- (3-Oxo0-3Hb d
SOfutIOﬁ of egnﬁf[o¥'sgbh€¥§3 g%eﬁQﬁﬂ%ﬁﬁ%&ﬁ%ﬁ%“&@%orobenzo1c acid]

rof uran was
cooled to O[err]@® #n@t ded @H‘Q}r)oﬁ\mdséh%’nyl wpride 3 %’3 Bl WASI ) of

chl orocar bonyl Sti.léafﬁbéd accordﬁigl ¥d the Prodedure deseribeld iad at O[err]C

for WD 96/ 0 ,
PCT/ US95/ 08802 Preparatlon A to yield 0.3 g of 2,2 91th10b18[320 i nut es

and trealfﬁithffﬁhqubdhkbylruhﬂ@rxdé] This compound was used -
2-thio-N(4-sulf éﬁ{g :{al@s yple 6). The ' reacti on was
stirred at O[err“iggi? %%{o% n%q' to come to room
tenperature over 18 hours The suspen3|on was diluted with 200 nL of

ether, stirred “for 1 hour andpmz-ﬂIATIbN&ImVed by filtration. After

vvashlng wth ethzer2 _the SO|Id sdrle

15 - A mixture of 2,2'-dlthlobls[4-fluoroben20ic acidl
(5.0 g, 14.6 mmol) and thionyl chloride was reacted
according to the procedure described in Preparation A
to yield 4.1 g of 2,2’-dithiobis[4-fluorobenzoyl
chloride]. The compound was used without further

20 purification.
PREPARATION D
2,2'-Dithiobis[5- nzovl chlori
A mixture of-2,2'-dithiobis[5-fluorobenzoic acid]
25 (5.0 g, 14.6 mmol) and thionyl chloride (40 mL) was

reacted according to the procedure described'in'
Preparation A to yield 4.9 g of 2,2’-dithicbis[5-
" fluorobenzoyl chloride]l. This compoﬁnd was used
ﬁithou; further purificatibn.
30 _
PREPARATION E
2,2 -Dithiobis[3-methoxybenzo 1 chlori
A mixture of 2,2’-dithiobis[3-methoxybenzoic acid]
(2.0 g, 5.0 mmol) and thionyl chloride (30 mL) was
35 reacted accérding to the procedure described in
Preﬁaration A to yield 1.9 g of 2,2'-dithiobis(3-



give 7.8 g of the title conpound. An additional 2.2 g was obt ai ned
by concentrating the nother quuors and 10 triturating the residue with
ether. The np of both fractions was 283- 285[err] S

PREPARAYP 8504342 [S-(R*. R*) 1- 3- Met hyl - 2- ( 3- ox0- 3+Lbenz§f3f|soth|azo|

A5  2-yl)pentanoic acid A stirred, roomtenperature
suspension of 5.3 ¢ (10.0 ol ) ,of _

[S- (R, R¥)]-2-[2- 2- (1- car boxy- 2- matﬁ%/?

aci § (ot opa SRR, ARt A, Rt e wped 5067 o

di chl ororret“ﬁ-em’@%@’c ropurificatdogpwi se with 2. 4 g (15..0 mol) of

|l iquid brom ne. The reaction mxture was stirred at roon1tenperature
for 2 hours, and the sol éﬁgﬁﬁgﬁﬁ@prated in vacuo. The

resi due was trlturated mnth dIC whi ch was 25 also
evapdr at ed 2.2 \rRutd ol b poxgybenizoyd) chl resi due- was

par Ui ti oned bet yegn izl %rfowzhaaq/tmoms[451&%%%&%%@ Bake (200 nt
each). The aqueous | a separ at ed or onet hane,_..
and 2% éd%&“’]ﬂ]i)la?%tﬂ@%yé PR pFiden (80 BlAcwas 30 Af t er
eXtraCtlngruddtea(Hddararﬁbh&@et@@%i&oﬁbhurhhdescrlbedcaﬁblned organic

Lovers o AL B W G 51 o o 2 BUSRLRGLYp L ered 0

50-3 err] methoxybenzoyaocgﬂmm This compound was used

PCT/U895/0%§Q%out further purification. o 83 o

PREPARATI ON O 2- Mer capt obenzophenone To a sol ution of
"N, N,N , N -tetranet hyl et hyl ene diamne (4.4 g, 0.038 nol) and

't hi ophenol (2 g, 5 0. 018 WDEREEmnmnmnmeMane (40 nL) was added dropwise
" n-butyllith ( Q. [ re.. The suspensi on
was stirredfde ovicimm) 5 ’-‘ oned by the dropmnse

addis on of N-mé& mswne of 2 2rfeﬂn§zhb@biarfﬁdmegaoxyygneo@wanﬁﬂ) After
stirring foio, ¥0g, 2.30nMolyt @ha thAoh§aCtheBrIbe! 10 WAF added to cold

reacted according to the procedure described in

Preparation A to yleld 0.8 g of 2,2’-dithiobis[5-

methoxybenzoyl'chloride] This compound was used = —
20 without further purification. :

PREPARATION H

. A mixture of 2,2’-dithiocbis[3-methylbenzoic acidi
25 (2.9 g, .8.6 mmol) and thionyl chloride (40 mL) was
reacted according tolthe_procédure.described-in -
Preparation A to yield 2.6 g of 2, 2’ -dithiobis[3-
methylbenzoyl chloridel. This compound was used
without further purlflcation. :
30 ' .
PREPARATION I
2.2/-Dithi 4-m enz
A mixture of 2,2’- dlthlobls[4-methylben201c acld]
(3.8 g, 11.9 mmol) and thionyl chloride (50 mL) was
35 reacted according to the procedure described in
' Preparation A to yield 3.6 g of 2,2’/-dithiobis[4- = -



aqueous HCO (1N). The product was partitioned between et hyl acetate
and the acidic solution. The | ayers were separated and the organic
portion was washed with brine, dried (Na[err]SCI err]) pcridsb§ossok and
the filtrat VRE¥O442  .concentrated in vacuo.- The liquid obtained was
purified using silica gel chromatography (75% hexane/ 25% et hyl
acetate) to give 2.3 g of the title conposgg as a viscous yell ow
~liquid. NVR (CDCl[err}) [err] 7.8 (m 9H), 4.2 (s, 1H) ppm 20
PREPARATI ON P yath 1%eHEB§§pEH15rEBE?VO PREZEBMPELAG WAL U8sed without TO
34.0 g (0.15 nDFS F | or - benzene sul fonam de in 200 nL of
DMVF was added 1§u5t5e§5pur1f%ga§80ﬁn|) of sodi um hydrogensul fide. The
m xture was refluxed for 18 hours, then cool ed, concentrated, and
the solids collected by filtration re- , di ssol ved in hot
wat er, the pH adjusted to 4.0 and thEREPiﬁhbggygglpltate filtered. This.
naterlal Was dr ed'+Bighdphigds-me RELERL conpound, np

142-144[err] C A mixture of 2,2’- dltthblE@EEﬁE@ﬁ ibbﬁk01c acid]
2- Chl or o-5-ni trobhenzam de -ni t r obenzoi ¢

acid (15.0 g, 3%0.6 974108WWHP})Iﬁn§06ﬁ}EnX§ Hﬁ&ﬂFbaﬁ #ﬁ mB% reacted at
24[err] C wi t h oxehytedhherotding6td the pB6cedurel fesadibed in

PCT/ US95/ 08802 1104242, ' 34-
catal ytic annun? 8?9 g% gﬁ ﬁf le d OAPtgrog ﬁbu dlthlobls[ﬁe sol vent

was rermoudéd in va@@wlbgn@owﬂechégradélmasThe Comppﬁaﬂsgéﬁvﬁﬂe¢nWQBBU%E of
fresh di chl or omg{papar Bhglflcatloﬁolutlon was cooled to O[err]C, and

anmoni a was bubbled 5 - into the solution for 5 mnutes, whereupon the
pr oduct ~ precipitated fromsolution. The product was collected
by filtration to yield 6.8 g of 2-chPREPARATIONOK benzam de, np
174-175(err1C: 5 5. . AV GOVEPsIhb b} bebbih Bnfotie?H) . 82 (s, 1M,

- 15 A mixture of 2,2’-dithiobis[6-methylbenzoic acid]

(0.6 g, 1.8 mmol) and thlonyl chloride (10 mL) was

reacted according to the procedure described in

Preparation A to yield 0.3 g of 2,2’-dithiobis(6-

methylbenzoyl chloride]. The compound was used without
20 further purification.

o PREPARATION L
2,2'-Dithi - i 1 ¢ ri

A mixture 2,2’'-dithiobis([3-pyridinecarboxylic
25 acid] (1.5 g, 4.8 mmol) and thionyl chloride (20 mL)

was reacted according to the procedure described in
Preparation A to yield 1.3 g of 2,2’-dithiobis[3-
pyridinecarbonyl chloride]. The compound was used
without further purification.
30 '
PREPARATION M
4- (3-0xo0-3H-benzo[dlisothiazol-2- enesul fonamide
A solution of 60 mL of methanol and 60 mL of
'tetrahYdrofuran was cooled to 0°C and treated dropwise
- 35 _with 3.9 g (30.0 mmol) of chlorocarbonylsulfenyl
chloride. The mixture was stirred at 0°C for



10 (m 2H). EXAMPLE 1

2,2' -Dithiobis-4"-[sul famoyl benzanilide] (General nmet hod) 15

A solutlon of .2, 2" -dithiobi sbhenzoyl. chloride - (5. Op QFN% &?D|) in
50 nL o tif‘?‘f?‘ﬁ’rorret hane was added dropwi se to a solfution o _
4-(aninosu|fony|) aniline (6.2 g, 36.0 mmol) in 125-nL of pyridine
cool ed to O[err]C. The n1xturejgas stirred for 18 hours -at 0C, 20
and the resulting solid ywas renoved by filtration, washed with 1N .
HO , water, z@nﬂlﬂuts&i 4flaVered® withd . o g (27962%561 e product. This
crude naterlal % was susp ended |net | f or mam de/ 60 niL
ethanol, 2-th *?T?e? dsu]aW‘bYJeElP%?Y]a)(lé%‘WW? h(eE’FWJé? solTh¢ on 25

by”the agdi)fe?@tbénlﬁasrtsé%féweamsommemrﬂ .houte aand alldwstlict ngs
collecte o, n er to yie 4.3 ¢
Vol bbhEats Pooﬁi"aéékjéergéﬁ@ﬁ yer eié‘%ﬁkﬁg?‘( D@%

of the titleé conpound, dlerr]): [err]
10.9 §s, 21guspension was dbbjted. withy 200 qinoBigther . quAzzeg, 7.3 (s,

4H) . for 1 hour and the solid FeMMRAE Wy filtradefonD teéQdts-N- rd- r
(et hyl ami n Thi s conpound was

prepared act %?UI for%)tl'lgh%t ei- t%@?ﬁfgﬁﬁﬁﬁriﬁd B A &R ng

2,2 - dlthlogivéeMZwyg of the titMd SnmPliddk?. An additional 2.2 g

PCT/U895/O chl ori de
(2.2 0. 6 O'BEcPPCTHRG BY SRSRRFTRN AN, i qothe? Tiquprs and

4- (het hyI aﬁh@t@timym}em’eﬂ@fe Iichy etlen. mEhg mp of bath 20 nil of
pyri di ne. ThesEF 16hes PiDsiUsds Vegs e, recrystallized from '

di- et hyl f ormam de, ethanol, and 4% 5 aqueous NaHC®3 to afford 1.9 g éf
~the title conpound, np 245-247[err] C NVR (DVMSO-d[err]):

[err] 10.9 (s, 2H), ‘7.9 (m 4H) ,PREFPARABION N (m 8H), 7.5 (m 2H),
7.3-7.4 (m & ' : .

hiazol-

15 -yl : ic aci
' A stlrred, room temperature suspen51on of 5.3 g
(10.0 mmol) of [S-(R*,R¥)]-2-[2-[2-(1-carboxy-2-methyl-
butylcarbamoyl)phenyldisulfanyl benzoylamino]-é-methylf
- pentanoic acid (prepared by the general method of
20 - Example 5) in 200 mL of dichloromethane was treated
dropwise with 2.4 g (15.0 mmol) of liquid bromine. The
reaction mixture was stirred at room temperature for
2 hours, and the solvent was evaporated in vacuoc. The
residue was triturated with dichloromethane, which was
25 also evaporated in vacuo to remove excess bromine. The
‘residue was partitioned.between dlchloromethane/
5% sodium bicarbonate (200 mL each). . The aqueous layer
was separated, washed with dlchloromethane; and :
acidified to pH 1.5 with 6.0 M hydrochloric acid.. -
30 After extracting with dichloromethane (2x75 mL), the
combined-organic layers were washed with water, dried
(MgSO,) , filtered and evaporated in vacuo to glve 4.8 g
of the title compound, mp 50-52°C.



10 EXAMPLE 3 '
2,2"-Dithiobis-N[4[[(1-methyl ethyl) am no] sulfonyll -

: phenyl I benzam de Thi s conmpound was prepared accomnmgs/assohe
general net 5 Qﬂzﬁkanple 1 using 2,2'-dithiobisbenzoyl 15 chl ori de
(1.3 g, 3.0 mol) in 30 nL of di chl or onet hane and
4-[(1-rmet hyl et hyl am no) sul fonyl Janiline in330 ni . pyridine. The crude
product was {chystallized feom di et hyl f or mami de, ethanol, and’
water to yie .7 g o0 the t n 146-14.8[err] C 20
NVR (DMSO-d[err]) err] 10.9 Zfbkhg%ﬁgﬁ?g?t gl—l)rrp7778 [ ] (m
8H), 7.5 (m 4$LM$&@g#xgmzm§4pga 2H), 0.9 (d, 12H).

EXAMPLE 4 25 2, 2To-B|Bblubusnhbf[N—NLﬂacHtyteﬁraméShYleh&Y}enenyl]

b d
method of Exarpfife 13- 5 8- DR¥CROR) CRAR) PRGRREALTD A g, 00 3705 o

mmol) in 30 nL 6f 03Bcmod o#@tﬁXﬁéobsxane aR8 mL) was added dropw1se
4-[ (acetyl am nOhSBhE9mxhhaamnl nea(ALS q,.oaa ﬁ\ommhi room teipPe#ROusd . Of

pyridi ne. The crude product urifti ona hy on_.a
silica gel coluﬁﬁeu§ﬁﬁ§en51°n WEEI5F6F6Fﬂiﬁ§gﬁ§n8¥tf?gﬁn %9? ig gﬁ%rﬁbbile
phase. The folpuwedf bgcthendropwispoatiddtionnoénNrmetbokp-Nacuo to 35

provi de a soIidgﬁgﬁgﬁgewggpaggn(gegrgst lb%%O%?%EOH]After sggpggg&/yg*er

(1:1 v/v) tovyi
PCT/ US95A08802 20 mlnutes, the reaction mixture was3gdded to cold

2, 2" - di t hi obi s- éohéaﬂenyéaﬂmn0)QHE0§ybhaaenwhb partitlohéﬂzﬁétﬂeennp

180- 182C, _ 12. 0
7.8-8.0 @ﬁbgia ?t?FS[err]g [err Enﬁ°}ggi°ﬁ ‘9 ?é 2¢§ers Slre
EXAMPLE 5 se@arhkéd-ahﬁlth@aohgnplé-pathybhuWchwabhedyWiphenyI

brine, dried (Na,S0,), filtered, and the filtrate was
15 concentrated in vacuo. The liquid obtained was
purified using silica gel chromatography (75% hexane/
25% ethyl acetate) to give 2.3 g of the title compound
as a viscous yellow liquid. -
NMR (CDCl,) &6 7.8-7.2 (m, SH), 4.2 (s, 1H) ppm.
20
_ PREPARATION P
2-Mer .0-5- ro-benzenes nam
To 34.0 g (0.15 mol) of 2,5-dichloro-benzene
sulfonamide in 200 mL of DMF was added 16.0 g
25  (0.28 mol) of sodium hydrogensulfide. The mixture was
refluxed for 18 hours} then cooled, concentrated, and
the solids collected by filtration. ' The solids were
dissolved in hot water, the pH adjﬁsted to 4.0 and the
precipitate filtered. This material was dried to yield
30 10.1 g of the title compound, mp 142-144°C.

PREPARATION Q

2-Chloro-5-nitrobenzamide |
A mixture of 2-chloro-5-nitrobenzoic acid (15.0 g,

35 74.0 mmol) in 200 mL of dichloromethane was reacted at
~° 24°C with oxalyl chloride (16.2 mL, 186.0 mmol) and a



di sul fanyl ] - benzoyl ] - am no] - 3- net hyl pent anoi ¢ aci d : Racem c

I so-leucine (26.2 g, 0.2 nol) was slurried 10 in 100 nmL of absolute
ethanol and treated with a - solution of sodium (4. G‘Eﬁ ésﬁg \
100 ni oYW0%6/04242 ot hanol, then cooled to -50[err]C. 2,2 4iiic enzoyl
chloride (17.2 g, 0.5 nol) was added portionw se and t he solution
was stirred for 18 hours. The sol vent s 15 renoved in vacuo and the
solid was dissolved in water filtered to remove any insoluble
material. T o SRERAUNSE Whish fdinedd r o ftr_lg?rfll Hdilse With the
addi ti on of é}ﬁca‘_}a{tl a final pH _%H;;ﬁ.d coIIe?ﬁ;d A 3 filtration.

“The product WRE %‘b]a‘ﬁ?“ﬂi"?s%l ved it s, an%sql?ﬁg 1Y MES  treat ed
wi t h char coatedifdddlereatl,imab0 ml of FramlpidiadtAdbrunidt Hame addjhte' on of 1N

Cl ; d f
Ha to .pH g’?][utlon wag]dcsocfﬁlhe%%’r&d’\’asarffpu%ﬁrysataQ% | zé%' e 8.9 9 80%_

t he e Co ourld 'Was Te
aqueols et hakmsto t@%fﬁ@r\ttllme fgm)fs rHautes o vtz@reupqmmmrodqst

3&55 2%8%err];5%ec itatdMEAdaMVR I aId.) : Tﬂé%&fﬂodh?cthfa% c%i%lmc%?% 623 g
(m 2H), 1.9 rﬂﬂﬁ%at%fs %%%)dz '%Sgg(,ﬂ %,q?mlorcg@ -nitro !

EXAMPLE 6 benzaz&dlé‘u anp\- (74wl Seayoy | phenyl ) benzam de
2,2"'-Dithio f yI)bna (041,40, 1) was
G Zaorved Piing Soonid A0 hy) Bz 2 (Ostade, my, OnBBL)

NaH[ €¥@¢ ] PJ efm/] 2H) ¢ hi ot hrei t ol (0.1 g, 35 0. 7. mol ) was added, and the
"m xture was allowed to stir for 0.5 hours. Formc acid-(10 nL 10%
aqueous) © WD 96/ 04242 | | (

PCT/ US95/ 08802 EXAMPLE 1 - _37. - ' \as added to
preci pitate 2 e {Diathicibiavd ] ddide] W@endralati on, washed

‘W t h- wat er %%#ég tthA/ th'f_to y{a(j72 ng of |
2-thi o- N- (4-sul'tanoyl phenyl ) - benzam de, np 230- 231[err]C 5
NVR (BMBO-d6): 6 Eplution 1f 2,2 9dzlthi(qlaismpzcy16 chloride(d, 1H), 7.5
(d, 1H), 7. 449 gH14.6 3mb1d WA 5¥IL of dichloromethane was :
' added dropwise to a solution of 4- (aminosulfonyl) -
aniline (6.2 g, 36.0 mmol) in 125 mL of pyridine cooled
to 0°C. The mixture was stirred for 18 hours at 0°C,
20 and the resulting solid was removed by filtration,
washed with 1N HCl, water, and dried in vacuo to yield
7.6 g of crude product. This crude material (6.5 g)
was suspended in 50 mL dimethylformamide/60 mL ethanol,
filtered, and precipitated from the filtered solution
25 by the addition of 10 mL 4% aqueous NaHCO;. The
product was collected by filtration, washed with
ethanol and water to yxeld 4.3 g of the title compound,
mp 311-312°C; L
NMR (DMSO-dg): & 10.9 (s, 2H), 7.7&8.0 (m, 12H}, 7.5
30 (m, 2H), 7.4 (m, 2H), 7.3 (s, 4H).

'EXAMPLE 2

- 35 _ " This compound was prepared according to the _
general method of Example 1 using 2,2°- d:.thiob:.sbenzoyl



EXAMPLE 7 2,2' -Dit hiobis-5-nitrobenzam de 10

2- Chl or o-5-nitrobenzam de (6.8 g, 33.0 mmol ) was heated to reflux in
90 nlL of et kﬁgg /o?ﬂg treated. portionwi se with Na2S 9H mirg<9sosso® g,
20.5 nmol ) sulfur (0.7 g, 20.5 mmol). The nmixture was heated at
reflux for 1 hour, then cooled to. roomtenperature, 15 wher eupon a
solid formed. The solid was rempved by _35. filtration to yield 2.6 g of
the title compound, ' np 266-269[err] C : NVR (DMSO-d[err]):

-[Za)”] Zg- 7 (s, 2Hkdhlckifd s(2.2Hg, $.9 @MMol) in 152HL of QichloZbnethafie(m

2, 2; Di t hi obi s- §r%ﬂn%o[b(érﬁ:m1@éuno)sulf IYPf‘nﬂﬁlﬂ H 08i §-’5-1|§i'9r8'ﬁ18ﬁ%am de
(2.6 g, 7.0 nmoldn 20 mL dfr @yEdins .e Thewas used roduicti yasi se to a '
‘refluxing 25 ::ysrr)é.lgf:.zré’cﬂ% 'dl%&@l@dﬁﬁ&ﬂd@ @thﬁho‘i’at S’hd 4%

cont ai ni n% 0.1 m_ aceti c acid. The resultl ng slurr é heat ed -at
refl.ux forP 2 ho@dequsNaH e s §EE05H 1 ekper fitie. c?ﬂ@°§¥1§rry was
made strongly bag @45- 247°c(,pH = 10) by- the addltlon of 14 nL of 1N NaCOH

and 30 filt aC| h | u '

obtain a pH = 7. QD |ng o%&agn gﬂ{)l‘iet7 5 W, hgﬁ)ﬂtmn aapH = 6-7
was mai nt ai ned wint,h 8He a?d»(ﬁ timon 2H) , 7. 301"7 .Ac emi,c 680i,d2 .4 dol,i éng-aduaI ly
formed and was’ filtered to yield 1.1 g of 2,2'-dithiobis-5-amno- 35
benzam de, np 188- 190[err] C WD 96/ 04242 o

PCT/ US95/1B802 - EXAMPLE 3 _3g. | NMVR
(DMSO-d[err]): 2720 ig~-N0-[4 1 10 afinol sul fory1dk) , 5.3
(s, 4H). EXAMPLE 9 5 2,2

-Di t hi obi s(5- acﬁ%ﬁ%%y{% de

2,2' - Di t hi obi s- 5- ani MWlieh conptandl wasy prepanedolaccording toothExanpl e 8 was
di ssol ved in 6 Yerfirdll HdtHod S 'Example 1 using 2,2’ -dithiobisbenzoyl
15 chloride (1.3 g, 3.0 mmol) in 30 mL of dichloromethane
and 4-[(1-methylethylamino)sulfonyllaniline in 30 mL
pyridine. The crude product was recrystallized from
dimethylformamide, ethanol, and water to yield 0.7 g of
the title compound, mp 146-148°C; -

20 NMR (DMSO-d¢): & 10.9 (s, 2H), 7.9 (d, 4H), 7.7-7.8
(m, 8H), 7.5 {m, 4H), 7.4 (m, 2H), 3.2 (m, 2H), 0.9
(4, 12H). :
EXAMPLE 4
25 2.2'-Dithiobig-N-[4- lami nyllphenyl] -
| ig . -

The compound was prepared according to the general
method of Example 1 using 2,2’-dithiobisbenzoyl
chloride (3.0 g, 8.0 mmol) in 30 mL of dichloromethane

30. and 4-[(acetylamino)sulfonyllaniline (5.6 g, 26.0 mmol)
in 100 mL of pyridine. The é:ude'product was purified
by chromatography on a silica gel column using _
chloroform/methanol (1:1 v/v) as the mobile phase. The
pure fractions were pooled, concentrated in vacuo to

'35 provide a solid, which was then recrystallized from
ethanol/water (1:1 v/v) to yield 0.5 g of



acid on a steambath and treated wth acetic anhydride (0.7 m, 7.2
nmol ).  Upon cooling, the product 10 precipitated fromsolution. An
addi ti ongl of glacial acetic acid and 0.1 niL ' :
anhydrigﬁowggﬂkz added, and the m xture was heatedeﬂfé%??ﬁ?m?gr
- 10 mnutes. The m xture was cooled to room tenperature. The crude
product was recovered by 15 filtraggaon and recrystallized froma
m xt ure of di et hyl f or mam de: di met hyl sul f oxi de: water (30: 30: 40
viviv) to yiz)z -(hﬁclgx.dlfls?-,l\?- EaH 1 (e cdtiydnbirideivionyl ) phenyl) - _
am no) - benzgom de %‘998 ](%%3 ]%{Jé: NNR (DIVBO d[ err]) [err] 10.1
(s, 2H) " 2H), 7.5 (s, 6H), 2.0 (s, 6H).
EXAMPLE 10 NMR (Dl@@:cigt)yl ad 32 tlin, 08 zatild® (s, 2H), 7.8-8.0 '
2,2' - Di t hi objps- Srdmcet-Aarg d@lperﬁgm ade)s f(rnpmﬁﬁ ([asnp 6?1 y9 (80 ng, 0.2

n ‘of d| hylfo

nnDI) was partlally "di ssol ved i n rnanide and 1.5

nm. 2. 7@6hbH[err]PC{err] A = honngeneous solution was realized with
the addition of dlthlothreltEKAMﬁLE.sL 0.7 mmol ) and after 20
m nut es, ‘ dd ‘=TQF sq]vents were 30

renoved in the solid

removed by fdds ' 20 anyh n 3ie

%4573 149[err] G Racemi'Wis(dQ'\.@& r(]2)e 2 ”d 21%&) sl'é)lur} %d(s 35’
V[)96ﬁb42421n 133 mL of absof&te ethéﬁol d treaqqgr FUéSOZ 3H -
-gfih ) :solutlon of sodium (4.6 FXARLmol) in 100 #ZI2'of J
Dot ! Soplderedeaandd B opc, . a3 Bl s, prore o
2, 2" -di t hi olsthEtssrisy | (IChi29d& (B, was7 addsd portionwises@nd

di chl or onet hape s%l%tiérﬁmép%ﬂnfﬁéd )fo'fi:n'l'd Mours. THe3s61%entlwls™Dl) in

50 L ridin e t, was recrystallized froma mxture
én, removeéaln vacuo and é% o id was dissolved in.water

- and filtered to remove any insoluble materlal. The
compound was precipitated from the filtrate with the
addition of 1N HC1l to a final pH = 3 and collected by
filtration. Tke product was again dissolved in water

20 using NaHCO,, treated with charcoal, filtered, and
precipitated with the addition of 1N HCl to pH = 3.
This procedure was repeated again to yield 8.9 g of the
title compound. The compound was recrystallized from
60% aqueous ethanol to afford 1.3 g of the title

25 compound, mp 216-218°C; R _
NMR (DMSO-dz): & 12.7 (s, 2H), 8.6- 8 8 (m, 2H), 7.6
m, 4H), 7.4 (m, 2H), 7.3 (m, 2H), 4 3-4.6 (m, 2H), 2.0
{m, 2H), 1.5 (m, 2H), 1.3 (m, 1H), 0.9 (m, 12H).

30 - EXAMPLE 6
' -Thio-N- (4-8 ' i z
2,2’-Dithiobis (4’ -sulfamoyl)benzanilide (0.1 g,
0.2 mmol) was dissolved in 4 mL of-dimethyiformamide
and 1.6 mL of 2.7% NaH,PO,. Dithiothreitol (0.1 g,
35 0.7 mmol) was added, and the mixture was allowed to
gtir for 0.5 hours.  Formic acid (10 mL 10% aqueous)



di"rrethylforrrarnde et hanol ,  and water to yield 4.2 g of 10 the title

conpound, np 222- 225[err]C EXAMPLE 12
2,2'-Dithiobis %I g - (ami nosul fonyl ) phenyl ] et hyl - , hébed 15
A'sl urry of WOPHMMbnet hyl ) benzenesul f onami de hydr ochl ori de hydr at e
(6.5 g, 29'mm|) in 100 m. . - pyridine was allowed to stir with '
N- et hyl - (trimethylsilyl)acetam Q&B(13.4 m., 83.0 mml) until a
hom)genous sol uti on occurred.» The sol ution s cool ed 20 to O[err]Cto

-5[err]C and a SOJJ ﬁoro?@ %#H%éwv\?ﬁ)dd“fed P Rade (4.0 g,

16.0 nmmol ) in 20 ni ropw se. The

resul ting sol uti %‘Hllnﬁ% ed | Byt ltration o wagheqd gritiy "fﬂiﬁrs el ddethyl

~di chl oronet hane gglser to yiéRAOYEng rbf/amumldrhe— crdsia PhetfiA ) -
precipitated 25 t he a?%dtei wat er and the.resulting solid was
col l ected by fi I??%ﬁ‘%’h © THEP d %r%o ct was recrystallized froma
m xture of5di nethﬂBm ,+ 0 10.%tlswandH) ,arvd dwR.&r (mo wH3,d7363 g of
the title 0 67 O[erg ]
EXAMPLE 13 (d nﬂ?}lb t hi oﬁﬂgs Il\ll-?)6 74 ﬁ:ygﬁ)pr opy% ani noS suﬁ)onyl ]
phenyl ] benzam de)] - Thi s corrpound was prepared according to the
35 general net hods described in Exammm ugi ng
2, 2" -dit hiobi sbe£| chl ori de 11'11 nzam:. e) in : '
PCT/ US95/ 08802 - 40-

10 L di ch®or orret han&eﬁmmm@ﬂtmmnzmdm (6.8 g, S8 f%mydc)lanmiame (2.0
g, 9.4 mmol) |r|§ghggdpy 1B in 90 (ﬁg%? oy ystallized
froma mxture o di met hyl f or mam_de, et ano mater to yield 1.0
gof 5 the twr%lmsp%rwtwaa&z%@[ dRrpCg, 20.5 mmol) and o
sulfur (0.7 g, 20.5 mmol). The mixture was heated at
reflux for 1 hour, then cooled to room temperature,
15" whereupon a solid formed. The solid was removed by
filtration to yield 2 6 g of the title compound
mp 266-269°C;
NMR (DMSO-dg): & 8.7 (s, 2H), 8.7 (s,"zn), 8.3 (m,
2H), 8.0 (s, 2H), 7.8 (m, 2H). '
20 '
EXAMPLE 8
2'-Dithiobig-5-
2,2’-Dithiobis-5-nitrobenzamide (2.6 g, 7.0 mmol)
from Example 7 was added portzonwise to a refluxing
25 slurry of reduced iron (8.7 g) in 65 mL of water
containing 0.1 mL of acetic acid. The resulting slurry .
was heated at reflux for 2 hours, then cooled to room
temperature. ‘The slurry was made strongly basic
| (pH = 10) by the addition of 14 mL of 1N NaOH and
30 filtered. Acetic acid was added to the solution to
obtain a pH = 7. While bubbling oxygen into the
'solution, a pH = 6-7 was maintained with the addition
of acetic acid. A solid gradually formed and was
~filtered to yield 1.1 g of 2,2'-dithiobis- 5-amino-
35 benzamide, mp 188- 190°c,



EXAVPLE 14 2,2'-Dithiobis-N[4"-[(nmethoxyam no) - sulfonyl]phenyl]

benzam de)] 10 This compound was prepared according to the _
general nethods. described in Exanple 1 using 2,2'- sggaenzoyl
chl ori de (01966’464 4.7 mmol) in 30 nL di chi or omet hane an@bm

4- (et hoxy- am no-sul fonyl ) -aniline (2.0 g, 999 mol) in 80 nL

di chl oronet hane and 0.8 nL 15 - pyri(ﬂéyz The crude product: - was washed
with water and nmet hanol to yield 4 g of the title conpound, np
225-228C. DMSO-d 7 7 (s, 2H), 15m 204y Z-Pighiobis [N
[4- [(2- pyr|n1d|nélan1n635ul y( ) phenyE? E%nzan%d Thi s
conpound was Ereﬁ ! ed> aécé?dlﬁﬁ to the ‘general nethods described in

Exanple 1 using 2,2'- : di t hi obi shenzoyl. chloride (3.0 g, 8.7 nmol) in

30 mL 25 dich{oronethane and. 4-a E@( -pyrimidinyl).
benzenesulfonan1de (5.3 9, 21.7 nnni? I'n pyridine. The crude

produc® was 2e2fyBithiobig(bragetvlaminohbe 21@€ di net hyl f or mam de,

et hanol , and wateﬁ bo.pithiokislyg- §m9nebeﬁzam£déltielcgnpﬂu@qmmap)
280[err]C 3 6-

2,2 - Emthlobg§F$$F*aTBﬁ?nBSHP?oﬁ}??BﬁEﬁQITn46f?ﬁo?g glacial | agetif jel
Thi s conpoundcidsonr apatedmababhdand toveabed3with geeeial aphpdreildee

?Ssgrlbed |n(§x9n@é)92[g4§@ 1). UpgnzéogiiﬂéObkﬁé4p£$a8£9benzOyl chlorlde]

pCT/U$g5/oggpgec1p1tated from solution. An additional 4omb @fol) in

di chl oronet hgngcfg® gbet2Bdacid and- 6aﬂ1mnsaffaea£icaanh vaeide. ﬁhg 13.0
nol ) in pyri The cr 8 oduct &gs r crystal i zed fronf

a m xt @ Qegf ﬁ?ﬁe?ﬁ?l?ﬁ?ﬁﬁﬁ?dgase ﬁ%ﬁ AEnEehatXr 0% 5 yield 2.6
g of the titie minpoesd, WheSQBxBﬁﬁéewa$Cbooled to room o

EXAMPLE 17 température. The crude product was recovered by
15 filtration and recrystallized_frdm'a_mixture of -
dimethylformamide:dimethyl sulfoxide:water (30:30:40
- v/v/v) to yield 0.8 g of 2,2’-dithiobis- (5-acetyl-
amino) -benzamide), mp 301-303°C;
NMR (DMSO-dg): & 10.1 (s, 2H), 8.0 (s, 2H), 7.8 (s,
20 2H), 7.5 (8, 6H), 2.0 (s, 6H).

EXAMPLE 10
-A : P
2,2’-Dithiobis-5- (acetamidobenzamide) from
25 Example 9 (80 mg, 0.2 mmol) was partially dissolved in
3 mL of dimethylformamide and 1.5 mL 2.7% NaH,PO,. A
homogeneous solution was realized with the addition of
dithiothreitol (0.1 g, 0.7 mmol). and after 20 minutes,
10 mL of 10% acetic acid was added. The solvents were
30 removed in vacuo, the residue slurried in water, and
the solid removed by flltratlon to yield 22 mg of the
_tltle compound, mp 148- 149°C; : _
NMR (DMSO-dg): & 10.0 (s, 1H), 7.9 (s, 1H), 7.7 (s,
1H), 7.5 (m, 2H), 7.3 (4, 1H), 5.2 (s, 1H), 2.0 (s,3H).
35 '



2, 2' -Di t hi obi s N-[ 4- (am nosul f onyl ) phenyl] -5-fl uoro- benzani del 10

Thi s conpound was prepared according to the general procedure
described in Exanple 1 using 2, 2" - di t hi obi s[5-f| uor obggsRishs/08s02

chl ori de] (V@ 9§/04242 5.2 mmol ) in dichloronethane (20 mL) and 4(am no-
sul fonyl)-aniline (2.1 g, 11.6 mmol) in pyridine 15 (20 nL). The crude
product was recrystallized froma P@ ure of dinmethyl formam de,

et hanol, and water to «yield 1.7 g of the title conpound, np

>300[ err] C. EXAMPLEXANPLE 18 20
| h I. . benzam de

2,2 - Dtrnobls[N{4-(am
ThIS conmpound was+-Beps A ‘“‘-ﬂral procedure
descri bed in Exanpl e ThllJSI ogmpound wé?s Zprebai'e@tn&ﬁ&mglmqbﬂ'moyl

chloride] (0.9 g nd 4-(am no-
sul fonyl) - anlllngegérﬁl m@gﬁg&@“&% é£a§ﬁ§1ﬁ€ ﬁg%ﬁ%?ne éi The(crude
product waB recr®s érdnbaobmheazwh@hbomde (3 0 i nfbt hymmeknekR de,

et hanol , and wat b Pode L
188-189f err]C. 30, diehdoforethhe and 3- |ARIAGALEEGRYDOLL] THe

19
2, 2' - Di t hi obi s- [Rr? ?49'(%hﬂo@’ﬂ?%nw)%%e%@ﬂhgﬁ?ho%}’e crude ponzani del
Thi s conpound waprpdeptr wds arecrvistallbzédef 8om a mipenerelofret hods

described in aa@é@sﬁm#M&é; etW%%di%%ééé‘@tWéﬁ@%ﬁ))@ of

chloride] (1.1

PCT/ USO5/ 88802 the title compound, mp 222-225°C. _42- in
di chl oronet hane (10 m) and 4- (am nosul fonyl) - . aniline (1.1 g, 6.8
mol) in pyridine (15 nlL). The %é uct was recrystallized from
di met hyl f or mam de, ethanol and wat er é1 .8 g of . the title
conpound, np 315232 Lhiobi 1)phenyl ] met -

' benzami

15 . A slurry of 4-(aminomethyl)benzenesulfonamide

hydrochloride hydrate (6.5 g, 29 mmol) in 100 mL
pyridine was allowed to stir with N-methyl-N-
(trimethylsilyl)acetamide (13.4 mL, 83.0 mmol) until a
homogenous solution occurred. The solution was cooled

20 'to 0°C to 5°C and a solution of 2,2'-dithiobisbenzoyl
chloride (4.0 g, 16.0 mmol) in 20 mL dichloromethane
was added dropwise. The resulting solution was allowed
to stir for 18 hours and the dichloromethane was
removed in vacuo. The crude product was pfecipitated

. 25 with the addition of water and the resulting solid ‘was

collected by filtration. The crude product was
recrystallized from a mixture of dimethylformamide,
ethanol, and water to yield 3.3 g of the title
compound, mp 267-269°C.

30 o

henyl]l benzamid

This compound was prepared according to the
35 general methods described in Example 1 using-
2,2’ -dithiobisbenzoyl chloride (1.3 g, 3.7 mmol) in



EXAMPLE 20 | 2,2 -Dithiobis[N[4-(am nosul fonyl) phenyl ].- 5- met hoxy-

benzam de] 10 This compound was prepared according to the

general nethods described in Exanple 1 using 2,2'- : 08802

di t hi obi WPSSMHRoxybenzoyl chioride] (0.2 g, 0.4 mmol) Toroorng n

di chl or onet hane and 4-(am nosul fonyl)-aniline (0.2 g, 1.2 mol) in
10 nL pyridine. The crude product 15 was recrystallized froma m xture
of dlrrethylforrram'de . ethanol, "and water to yield 0.1 g of the title
conpound, d &nethane ‘and 4- (cyclopropyl-amino- EXAVPLE 21 20
2,2 -Dithi ggll. arr]i]r nosul fonyl-) hen(yl 3-p pﬁ, | - . ..benzam de] -

Thi s conpour®Fh )e"pféﬂ'le’d‘%c%f% g 9['(9 1) in 3y°géﬁtarpé’|r1[5’r16’@edure
descri bed i ml&(acm)lcbe Ipredugt s -recrystaldiizded frns -aredituren ody |

om novl (i folliiod cormidy M il BEVER B g0 e

crude i)rodudthe title WD@@'#@/&@IZ%@Q?&H a -mxture of

- di et hyl f or mam de, . ethanol, and water to yield 0.7 g of thetltle
conpound, .np 308-309C. 30 EXAMPLE 22
2,2' -Dithiobis[N[4-(am nosul fonyl Fﬁﬁgﬁ?ﬁ] 1& met hyl - benzam de]
ThIS corrpourmzl\fa-a) ool - NrC ' di e familt froryldipheny
descri bed i using 2,2'- dlthlobls[4 nethylbenzoyl
chloride] ( 1) o WO 96/ 04242 '
PCT/ U5/ 08802 'This compound was prepared accordingsto the in

di chl or omet hgdige 20 mddhedyl dhé@fﬂﬁé?ftﬁ.ﬂcﬂiédtﬁp 1 us:m‘én'z' Izne (3.4 g,19. 9‘
nmol ) in pyr|d|n roduct was, }/nl';alllzed
e

froma mxtut °élsci’en2%%eql}ﬁsﬁzf’tﬂ%‘rﬁ g'et%gnJFmHnd' ovield 2.1
gof 5 di&lmtdmﬂwm- ap(ntth@at amimdesulfonyl) -aniline

(2.0 g, 9.9 mmol) in 80 mL dichloromethane and 0.8 mL

- 15 pyridine. The crude prbduct was washed with water and
' ' methanol to yield 2.4 g of the title compound mp
225-228°C. : :
EXAMPLE 15
20 imidi

This compound_was'prepared according to the.
géneral methods described in Example 1:using 2,2’-
‘dithiobisbenzoyl chloride (3.0 g, 8.7 mmol) in 30 mL
25 dichloromethane and 4-amino-N-(2-pYrimidiny1)

' benzenesulfonamide (5.3 g, 21.7 mmol) in 100 mL
pyridine. The crude productwwaS'recfystalliZed from a
mixture of dimethylformamide, ethanél; and water to
yield 3.9 g of the title cbmpound, mp 280°C.

30 ' '

This compound was prepared according to- the
35 general procedure described in Example 1 using
2,2’ -dithiobis[4-fluorobenzoyl chloride] (2.0 g,

~



EXAMPLE 23 2,2 -Dithiobi s[N-[4-(am nosul fonyl ) phenyl ] -5-net hyl -

benzam del 10 - This conpound was -prepared according to the
general procedure described in Exanple 1 using 2,2'- PCT/US95/08802

" di t hi obi s[ 5W@P#2%nz0yl chloride] (2.0 g, 5 3 mmol) in _
di chl oronet hane (20 nL) and 4-(am nosul fonyl) - aniline (2.3 g, 13.3
mmol) in pyridine (30 nL). The 15 - crudgq product was recrystallized from
a m xture of di met hyl f#or mam de, ethanol, and water to yield 1.8 g of
the title COWPOUJ“% 130 At dildBloromethane (20 ‘mL) and EXAMPLE

ﬁgnggm de] : I Obloéﬂlgogéﬁ : no%or}%e? %é rf%lc(:)]cor Eﬁt Ia'%ﬁl p?’ﬁldlne

gener al proceduresajeuic)rl béthe rcrEbdmmz@dllQIsMﬁ!@ z-ez:rystalllzed from a
O el o et nae BELAMe ieiledrhthitle ? sl S2g wate? €0 T

di chl or onet hane™an am nos -ant |1 ne mml) in

15 mL pyri%ine. YiRdd & &/d p?%d&hﬁ t:.tle CORROYNSy rﬂ&e(;lolg 238 ce froma

m xt ure of di et hyl f or mani de, et hanol, and water and then from
di et hyl sul f oxi de and water to yield 4 e title 30 conpound, np
273-275[err] C _ %xﬂﬁpﬂ{g 125 _NPLE 25

2,2'-Dithiobis [2Nd4-Diuhioksid ] Qs - Rgoxam de]
35 Thi s%%%%ni@ams prepar ed accordl ng to the gener al
procedure descri nple 1 usi-ng WO 96/,04242
PCT/ US95/18802 This compound was prepared accprding to the
2,2" -di thiobis[3ydpydiali dline ddd@rivie] i) Bxagple 1 usihg m"rDI) in 10
mL di chl oroneth e, AN ( Y, ne 4.1 mol)
in 15 nmL pyridi ?g "C‘]it %&&u%obﬁg%séﬁle%lé ] 2|(g:'e froma
mxture of 5 5.2imeshy|fwrdechkhyonathans | (%mamataad t4o<a,mié4cu 0.1 g of

’ sulfonyl) - -aniline (2.1 g, 11.6 mmol) in pyridine

15 (20 mL). The crude product was recrystallized from a

| mixture of dimethylformamide, ethanol, and water to

yield 1.7 g of the title compound, mp >300°C. '

A0

EXAMPLE 18
20 2,2'-Dithiobig[N-[4- (ami nyll-3-met
This compound was prepared according to the
 general procedure described in Example 1 using
2,2’ -dithiobis [3-methoxybenzoyl chloride] (0.9 g,
25 2.2 mmol) in 8 ml dichloromethane and 4- (amino-
sulfonyl) -aniline (1.0 g, 5.8 mmol) in 15 mL pyridine.
The crude product was recrystallized from a mixture of
dimethylformamide, ethanol, and water to yield 0.3 g of
the title compound, mp 188-189°C.
. 30 |
EXAMPLE 19

This compound was prepared according to the
35 general methods described in Example 1 using 2,2'- |
dithiobis[_4-methoxybenzoyl chloride] (1.1 g, 2.7 mmol)



the title conpound, np 280[err]C. EXAMPLE
26 [S- (RF.R*)]-2- [2-[2-(1-tert-Butoxycarbonyl-2-nethyl- 10

butylcarbanD 6-fl uoro- phenyl di sul fanyl]-3-fl uoro-

benzoyl aM }{"‘%'zmat hyl - pentanoic acid tert-butyl ester PCTmsg(“r' ner al

met hod) A solution of 2,2'-dithiobis[3-fluorobenzoyl

.chloride] (O. 4 g, 1.O mol) in 10 mL di ghl or omet hane 15 was added o
dropwi se to a soluti.on of, L-isol euci ne =%~ Stert- butyI ester, = . _
nonohydr ochl ) n holine (0.5 ni,
4.4 mol ) | nggﬁfﬁiOQOHEtﬁaéﬁng?gn%% azF’il(Falda&1 ga@%ﬂg%ﬁ ggiftlng sol ution
was aPFé%&Hetélsilﬂ f6rslﬁmﬁbhrénaEHr%ﬁéﬂeaK¥5mEH)to TRem 20 to.

ambi ent t enperader prodiBe ﬁhﬁtﬂéerﬁaﬁaﬁxiﬂédtﬁﬂomﬂth 5% citric acid,

VoS err ] f eneF byt cqRiintht! sphafon, apa 9 ReT fact e Brack §F oouct

was pubifi edthe titleycomponadogmppByS¢3L6PCa - hexane/ et hyl acetate). The

25 pure fractions were pool ed and concentrated in vacuo to

afford 0.6 g of the title conpound. EXAMPLE
27 [S (R R)]-2-[2- [2 (1 tépgnﬁﬂ#%éybarbonyl 3-nethyl - 30 -
but yl car banoygl »+ 5pi Lt HO6E 881 fc b

benzoylan1noi-4 netaéi-pentan0|c aC|d tert- buty ester Thi s
conpound was according to the procedure descri bed in

Exanpll@ 26 using Th2s- dompound was. prépafrddfaccondinmgoyd théeori de) (2.0 g,
5.7 mol) |n Sra ﬁgtﬁgdg &%§859?§&h§§e§f£ﬂ?%elfu&éﬂﬁgtfr rbutyl ester, (

'nDnohydrochI 96/ 04242
PCT/U895/088Gch1°b15[5 methoxybenzoyl chlorlde (042.9, 0.4 mmk bhol i ne

(3.0 m, 27. anaDhL diichlofbmét Bher &nd 4- (amﬂﬁéﬁanscnﬂhﬁ Eiiliengr oduct was
recrystall 123 578N 1.2 musl Va6 Aoy i aLY Sree oRlad NErddile
15 . was recrystallized from a mixture of dlmethylformamlde,
ethanol, and water to yield 0.1 g of the title

compound, mp 242-243°C.

20

This compound was prepared according to the
general procedure described in Example 1 using 2,2’-
dithiobis[3-methylbenzoyl chloride] (0.8 g, 2.3 mmol)
25 in 10 mL dichloromethane and 4- (aminosulfonyl)-aniline
(1.0 g, 5.8 mmol) in 15 mL pyridine. The crude product -
was recrystallized from a mixture of dimethylformamide,
ethanol, and water to yield 0.7 g of the title
_compound mp 308-309°C.
30
EXAMPLE 22

This compound was prepared according to the
35 .general procedure described in Example 1 using 2,2'-
dithiobis [4-methylbenzoyl chloride] (2.0 g, 5.5 mmol)



5 EXAMPLE 28 [S (R
R¥)-2-[2-[2-(1-tert-Butoxycarbonyl - 3-net hyl - but yl car banoyl )

-4-fl uoro-phenyl di sul fanyl ] -5-fl uoro-

bénzoyl ari noW. OZ" 4%y| - pentanoic acid tert-butyl ester : Pcrms951|(_lﬁ?082
conpound was prepared according to the 10 procedure described in
Exanple 26 using 2,2'- di t hi obi s[ 5- guorobenzoyl chloride] (2.0 g,
5.2 mol) - in 20 nL di ahl or onet hane, | euci ne tert-butyl ester,

monohydr ochl ori dgp ﬁ%.cilgyroh]etﬁa%o ko AR yhﬁehb%mn.nosulfaﬁ?f?pol ine (1.4

m., 12.5 mol) in 30 nL or o- hane he crud ﬁ oduct mas
recrystal |i zed fPdhtine (3. étﬁyP9a8eFQPé)t&nyP¥Fad}n8 448 mps
conpound. - crude product was recrystaEXAWBHEfZBm a mlxtbﬁe of

(R R)1.2 (22 20kt SR gidaer BORLbd- TR 20 co yiela 2.1 g of

but yl car banoyl ) - di su

benzoyl am &o] - 4- #@@hﬁﬂté@nF@m@p@ndclmptéiﬁ 9899C ester - This
conmpound was prepared.according to the procedure described in
Exanpl e 26 using 2,2'-dithio- bis!3-nethoxybenzoy| chloride] (2.1 g,
5.4 mol) in 25 10 nL drchloroneth L??eucrne tert-butyl ester,

nonohydr ochl ori de, 22 -Di

_product was puri fb E%ami ﬁﬁ r omat ogr aphy (silica gel : hexane/ethyl

acetate). The pu racti ons were pool ed and concentrated in vacuo
to 30 ¥ ford 0.5 Fhis pwwppupﬂewesnpeepared accordlng[xgapbq242

PCT/ US95/ 08802 general rocedure described i

EXAMPLE 30 rt carbon I yI
but yl car banoyl ) - §1k€eﬁ§5w [ﬁhé‘}%ﬁéﬂ-g’&#&ﬁél F5§°Frégﬁ55 @4 5.3 ﬂ]
benzoyl am no] -'4- iet @ilchpexiomethanaci(20t mL) - Antyk - Qamﬁnosﬁlfonyl)- Thi s
conpound was pre cqar i tq the e S be

Exanpl e 26 usrnggglgq#% % g gg 13.3 Mmoﬁﬁ %gtﬁggggg#éo§sscﬁ¥z gh% (1.1 g,
2.7 nmol ) 1Sn crudgomd@mc@hmsommneaéﬂrdzedl §uyomna mextunawf ester,
”DnOhydrOCh|Or'd%l&ktﬁnyoﬁnﬁmHEB|)eﬁﬁﬂnwlnehhﬁ|water to yield 1.8 g of

the title compound, mp 307°C.

20

This compound was prepared according to the
general procedure described in Example31 using 2,2'-"
dithiobis[6-methylbenzoyl chloride] (1.0 g, 2.6 mmol)

* 25 in 10 mL dichloromethane and 4- (aminosulfonyl) -aniline
(1.2 g, 6.7 mmol) in 15 mL pyridine. The crude product
was'recrystallized once from a mixture of
dimethylformamide, ethanol, and water and then from
dimethylsulfoxide and water to y1eld 42 mg of the title

30 compound, mp 273-275°C.

35 This compound was prepared according to the
general procedure described in Example 1 using



10 nmor pholine (1.6 ni, 14.0-nnb|) in 25 nL dichl oro- met hane. The:
crude product was recrystallized from ethyl acetate to yield 1.2 g
of the title conpound. ' E 5

[S- (R, WO96I042425_[ 2- (1-tert - But oxycar bonyl - 3-nmet hyl - . W[hgsﬁﬁs&

but yl car banoyl ) - 4- net hoxy- phenyl di sul fanyl ] - 5-nmet hoxy- .
benzoyl am nol - 4- net hyl - pent anoi ¢ aci d tfﬁt butyl ester Thi s
conmpound was prepared acgording to the procedure described in.
Exanpl e 26 usi Bg_ Q o] hioride] (3.2
g, 8 1 mrml)§ 2 ai%hl°§ggq HV%%Péﬁﬁﬁgt E§%§9§¥?§§§ Xb ¢ ét but yI
ester, 1. ﬁDW@ﬁ}drééhﬂ@rW&edeﬁhéogomﬁshﬁnﬁnﬁpﬁ 4ndamdpet hyl

mor phol i ne (éuifﬂihyléloaﬁlmb) (on73g, my . di ﬁﬁbmom 15 mL ﬁ?fﬂéﬂﬁe The crude

product v teer¥shal! begdubt lhe recrySbY 11388 8hen' 8 BiShdrd &r0 Of e

(R*.R*¥] - 2- pimepnyﬁfotmamleatogyhanbhnyana-wataylto yleld 0.1 g of
butyICarbanoxh% Ehﬁbm BaRy! dipgub gaatl] 3-met hyl - 30
y

~

benzoyl am no] pe tan0|c cid tert-butyl ester - This
conmpound was prepared according to the procedure described in
Exanpl e 26 using 2, 2' - d|th|o- Exﬁmpﬂﬁ%m@thylbenzoyl chloride] (0.8 g,
- 2.3 mol) in - nd L ester,
35 nonohydt The
cr ude 19r oducbuya caybe P96/ 04242
PCT/ US95/ 08802 LLica gel
hexane/ et hyl ~ace {

ire
concentrated(pﬁnﬁiéﬁomFBhod) “afford 0.9 g of the title conpound. 5
EXAMPLE 33 A[SolﬁEﬁoﬁFbt 2 zfszEhiabiewn - Butoxybenkeyy! - 3- nethyl

ety nopeASTARR" Bt Hhck . ki L o, O paoremecnane
was added dropwise to a solution of L-isoleucine
tert-butyl ester, monohydrochloride (1.0 g, 4.4 mmol)
and N-methyl mofphdline (0.5 mL, 4.4 mmol) in 30 mL
dichlorcomethane at 0-5°C. The resulting solution was
allowed to stir for 18 hours and then allowed to warm
20 to ambient temperature. The mixture was extracted with
- 5% citric acid, water, 8% NaHCO;, and brine. The
organic layer was dried with MgsSO,, filtered, and
concentrated in vacuo. The crude product was purified
by chromatography (Silica : hexane/ethyl acetate). The
25 pure fractions were pooled and concentrated in vacuo to
afford 0.6 g of the title compound. o

30 r -5- -phei i -4-fluoro-
zoylamino] -4-methyl - (o} i - ster
" This compound was prepared according to the
procedure described in Example 26 using 2,2’-dithio-
bis[4-fluorobenzoyl chloride] (2.0 g, 5.7 mmol) in
35 20 mL dlchloromethane ‘and L-leucine tert-butyl ester,
monohydrochloride (2 8 g, 12.6 mmol) and N- methyl



TFhis conpound was prepared according to the 10 procedure described in

. Exanpl e 26 using 2,2'dithio- -+ bi s[ 4-nmet hyl benzoyl chloride] (1.8 g,
7.8 mol) in 20 mL dichl oronet hane, L-leucine, tert- b%ﬂmsg%ﬁbz
monohydr ochl BP0, 17.9 mmol), and N net hyl nor phol i ne (4.6 ni,
41.0 mmol ) in 60 nL dichloro- 15 met hane. The crude product was 3

: recrystallizedfrom : ethyl acetatet% |eId19gof the title
conpound. I\/PLE 34
[S (R, R)1-2- [%ofﬁnoiinée(i @%PXWV@QWdIﬁ if?td'ly'mL Hichloro-

but yI car banoy! ) - phenyl di sul fan et |
benzoyl ani no] - 4- ‘H%YIP@’P penT FoF e |Qir‘?‘é+4t A1 ¥ %%Wesrtalllzed £rom 1y o
conpound was preqaahp]d acevate ngotyiehd 3.1 g ohruedurtl elexmpdia.i n

Exanpl e 26 using 2,2'dithio- bi s[ 6- et hyl benzoyl chloride] (1.8 g,
7.8 mol) in 25. 20 nL dichloronethane, L-Ieucine,tert-butyl ester,
monohydr ochl oride (4.0, 17.9 mmol), an&XRMPEELS _ mor phol i ne (4.6 ni,

41 nmmol ) in 60 di o] OPELPANE- (1-tert-Blo

recrystallized from et acefate __ 1.0 yie
conpound. 30 Mu#@%wf uoro-phedyldi

PCT/ US95/ 08802 nz -4-meth 1- ntanoic rt-but

EXAMPLE 35 [s- gl Yy q._q?l - et hyI

car banoyl ) - phenyl di su %% é@n‘%o %Egsﬁ%%%é%m A

di-tert-bdlyl esPlé\Pce@ure descri sl% SR & 2ccording to the

poJcedgrf ?isir'éfﬂhwaé Budfobeni@y &%@Hhcjiélo (2. -0 g, énlzz[nmﬂaoylt
chlori de g, i chl orame n aspar ic
acid di-tert-butypP 20 mb %l'l’ﬂ?rmﬁ%n%%'r MTRe (rfﬁ} t‘ﬁ’a?'l B and
N- net hyl 10 naopdhydnecklofide, (2.5 gpull.4 meRfl )l ahd IN-orethyl

nmet hane. - The Crxlﬂlgf?l%?gﬂ&t FT%/a@ %ﬁcrilftglﬁgﬂd :{r{% mL dlclﬁ%]:ycl acetate to

yield 1.1 g of t
methane. The crude product was recrystallized from

ethyl ‘acetate to yield 1.8 g of the title compound.

EXAMPLE 29
_ -(R¥ R*)]-2-[2-[2-(1-tert-B carb -3-meth
20 butylcarbamo -6-methoxy- phenyldisulfanyl] -3-m -ho
nzoylamino] -4 -m -pentanoic aci - 1 r

This compound was prepared according to the
procedure described in Example 26'using 2,2’-dithio-
bis[3-methoxybenzoyl chloride] (2.1 g, 5.4 mmol) in

- 25 10 mL dichloromethane and L-leucine tert-butyl ester,
monohydrochloride (2.7 g, 13.6 mmol) in 30 mL pyridine.
The crude product was purified by chromatography
(silica gel : hexane/ethyl acetate). The pure
fractions were pooled and concentrated in vacuo to
30 afford 0.5 g of the title compound.



EXAMPLE 36 15 [S(R,R*)1-2-{2-[2- (1, 3-Bis-tert-butoxycarbonyl -propyl

car banoyl ) - phenyldisulfanyl] benzoyl am no} - pent anedi oi c aci d-
di-tert- Sﬁééé%&:% . This conpound was prepare@cgﬁggﬁﬁbﬂg to the.
pr ocedur ed in Exanple 26 using 2,2'-dithio- 20 bi s[ benzoyl
chloride] (1.1 g, 3.2 mol) in 15 nL di chl or onet hane and L-glutanic
acid di-tert-butyl : ester, nonohyggkochloride (2.0 g, 6.7 mol) and

N- net hyl norpholine (1.5 nL, 13.6 muol) in 30 nL dichl oro-

nmet hane. The crude product was recrmxzmwimzaw from 25 ethyl acetate to

yield 0.8 g g bl EXAVPLE
37 [SgéRigR*$

carbanoyl) pbutiyllcacbiang
di -tert-butybegshe 3
procedure described,
chlori@e] (1.1 g, ~818 HRBP?

L- 2- an1noad|procedudeddeberﬁbbdtyh Siampleessen51ngnnhxdFoﬁbhﬂﬁ+de (2 0 g,

7.3 mmol ) anglgTqeﬁaébggyaigigyipgﬁhb@id&i ?1”& 247nﬂﬁbi) fn40

di chl or o-
PCT/-US95/ 08832 mL dichloromethane and L- leuclne teng butyl esterhane. The

crude pr OdUCho%ﬁyB&fbe%illB! ¢ely Bi?”&ﬁ&gﬁaﬂaih{vf' lica

gel : hexane/et ¥P acetate/ |g§f0ronet aneé ure fractions were
pool ed%and MO h@&ﬁE@nﬁFa?eﬂLrnlﬂaEUEmPB)aFFo? Tbl 4 B}°Fﬂe title 5
?on?ound ( methane. The crude product EXA?FhErﬂstalllzed[ftéﬁF FF)] (
2-{2 ter t 0] y
car banoyl ] -p %n?#d?éé égyp§ g@%?@V# % ék Be tltﬁeny?m% é?lc aci d
tert-butyl ester Thi s conpound was' prepared according to the
procedure described in Exanple 26lgkgypﬁhzgrdlthlo- - bi s[ benzoy
chloride] (0.4 g.__1._ ) 10 dlchloroneihane and

L- phefyl gl ycilfa

This compound was prepared according to the
procedure described in Example 26 using 2,2’-dithio-
20 bisls-methdxybenzoyl chloride] (3.2'g, 8.1 mmol) in
30 mL dichloromethane and L-leucine tert-butyl ester,
monohydrochloride (4.2 g, 18.8 mmol)  and N-methyl
morpholine (4.5 mL, 40.0 mmol) in 30 mL dichloro-
. methane. The crude product was recrystallized from
25 ethyl acetate to yield 2.4 g of the title compound.

EXAMPLE 32

- 30

This compound was prepared according to the
procedure described in Example 26 using 2,2'¥dithio-
bis [3-methylbenzoyl chloride] (0.8 g, 2.3 mmol) in
10 mL dichloromethane and L-leucine tert-butyl ester,
35 monohydrochloride (1.2 g, 5.8 mmol) in 15 mL pyridine.

' The crude product was purified by column chromatography



15 (0.6 g, 229 mol) and triethylamne (0.4 nL, 3.1 nmol). in 30

nmL di chl or onmet hane. The ‘crude product was ~purified by colum
chromat ogr aphy (silica gel:hexane/ ethyl acetate). Thgc~pr&ssosso2
fractions wiY@9¢#342%ed and concentrated in vacuo to afford 0.2 g of
the title 20 -~ conpound. _ . EXAMPLE 39
N, N -[Di thiobis 2,1-phenyl enecarbonyl)]bis %:serine bis [O (1.

" 1-di nethyl ethyl) bis (1,1'-dihethy|ethy|)é§ er 25 - Thi s conpound

was prepared accqy.di:ng t he e cri | anpl e 26
using 2, 2' - di t_hi%{lq'ﬂ_&tg% i‘sf‘ﬁé‘ﬁ?§{|&g‘ﬁ'ﬁo%¢§§f@ﬁ.5 g§g4‘.bgrgrrxrml in 20 ni .
di chl or onet hane fHAFHLONS | dygng copgentrarted in VacuBuFéL ester,

monohydr ochl or i dgec 0.9 Y SAMde) tdnd e3@ompoukidnet hyl norpholine (2.2 ni,.

20.2 nol) in 30 nL I chl oronmet hane. The crude product was
recrystallized fromethyl acetate to yield 1.5 g of the title
conmpound. 5 - WD 96/ 04242 EXAMPLE 33

PCT/ US95/ 08802 :

* R¥)]-2-

EXAMPLE 40

2- 1-tg;%-Bgtg;yF§Qanyl-3- ethyl -
1enyl enecar bonyl 1 m nol -4, 1- phenyl en
etielnphereidiasdganyl) 4 methyl S

e-sul fonyl | bis QUCHEGS
conpound was pr ey oeedd & butddesnekExanpl e

26 using 2,2 -dithio-.., __chlori 1) in 10
o U G Sl o ontet 1S SRFHOURY FAR TS HRRD RecatadRy €6 BnlT0l) 11
ami no) - propi oni rodeburd dediarmited edrhExampler 26 using( @,R’ dbthigyan, et
., Khim F 1 eHibed db1 310 | wive Ryl ani
(08 i 5. 5 ry® P melthyibtnibyl cHrride) i@, '@2?§*§2"§?§§u2{‘“ was
purified by col el R RFMARRANS / ilﬁa"-etj’éiir’.e'hé?&'ﬁe’ﬁ’uty estEfy|

acetate). The pufighdiypitdciloniie (N, ed7asd mmol), andntenethydd in vacuo

-E;A%L[Er'glo' 49 AiiSiddd G P mn, OPHL) in 60 mu aichioro-

15 methane. The crude product. was recrystallized from
ethyl acetate to yield 1.9 g of the title compound.

20 butylcarbamoyl) -3-methyl -phenyldisul fanyl] -6-methyl-
benzoylaminol -4-methyl-pentanoic acid tert-butyl ester
This compound was prepared according to the
procedure described in Example 26 using 2,2'dithio-
bis [6-methylbenzoyl chloride] (1.8 g, 7.8 mmol) in
25 20 mlL dichloromethane, L-leucine,tert-butyl ester,
| monohydrochloride (4.0, 17.9 mmol), and N-methyl
‘morpholine (4.6 mL, 41-mmol) in 60 mL dichloromethane.
The crude product was recrystallized-from-ethyl acetate
to yield 1.9 g of the title compound.
30



N. N-r D t hi obi s[ 2, 1- phenyl enecar bonyl i m no] - 4, 1- pheny-

| ene-carbonylimnol bis L-Alanine bis 1,1-dinethylethyl 20 ester

Thi s congggggpﬁgf prepared according to the : procedu&??ﬂgﬁgﬁ' din .
Exanpl e 2,2 -dithio- bi s[ benzoyl chl ori de] : ;2.6 mmol)
in 12 mL ' dlchloronethane and L-2-(4-am no-benzoyl - 25 ' '

am no)-propionic acid 1,1"- dlnethylethyleester (P. A, Reddy, et al.
Org. Prep. Proc. Int., 1990;22:117 (2.0 g, 7.3 mmol) and N-net hyl

mor pholine (0.7 ni, 6.0 nnplﬁxAﬁpgﬁ gg di chl oronet hane.  The product
precipitated 30: 'recoveredlby

filtration te=afford-o-8- ¢of—+tH =F -DutoxyesasRgnyL-et WO

96/ 04242 ¢ moyl) - h n ulfa 1] -benzo i L88882nic

-51- MPLE 42 L. L-2- r

(2-{2-[(1- terﬁﬁ%—%ﬁﬁ%g%%l- yl)-

net hyl arbanpyl]3§Héh§$ﬁ@§ﬁpﬂaﬁ?ﬁ}PE@HB§9§)aﬁé@ﬁ?ing to the o
am nol - 4- met I@Mommtz@deecaﬁbédt gt Ebtﬂfnpb.eGQBeﬁsing 2,2’ -dighis-conpound
was prepared ac rd|n |bed Ln Exanpl e 26 using

dyre d
2,2 -dithio- Benzd |1b§ﬁ‘§8§|1d8|l| dt 52§G(§§ esg 31RndP) MEn 10 rr1_
dichIoronethdnehamtomemhaaehphdléuaspartectabmdyaleSEBt -butyl (1.5 g, 7.5
| d t 10 h th
e i or SHERE b eCothorlch Thbyghg 3, il chod SMLAPT.

gel : héfane/ morphoddme (&eétEPe)14Tﬁem@91é iradfi whsdiehdopeol ed and

concentr at edmertnualeuo trhealciratd prbdacel waBerbbiy8tallize@ofBornd. 15
EXAMPLE 43 D hlobliﬁs 1lphen¥lgﬂ cgL Ef yli m no)l bis (
but anoi ¢ aci §HWE Ffefa Pryretiy ity Ledt 8 1tle” copppundonmpound was
prepared according to the 20 procedure descrlbed in Exanple 26 using
2,2"' -dithio- . bi s[ benzoyl chIqE*£¥? 9, 57 mml) in 25 nL
dlchlg%pnethane and 4 anrnogut rig acl H.l dlnethyl ethyI ester (J.
Xie, e al : 4 £ garbonyl A

N- et hyl nor p hoy] _
acid di-tert-bi r _
This compound was prepared according to the
procedure described in Example 26 using 2,2’-dithio-

20 | bis[benzoyl chloride] (1.1 g, 3.2 mmol) in 15 mL
dichloromethane and L-glutamic acid di-tert-butyl
ester, monohydrochloride (2.0 g, 6.7 mmol) and N-methyl
morpholine (1.5 mL, 13.6 mmol) in 30 mL dichloro-
methane. The crude product was recrystallized from

25  ethyl acetate to yield 0.8 g of the title compound.

30 acid di- t- 1 _ester
This compound was prepared according to the
procedure described in Examplelzs using 2,2‘-dithio-
bis [benzoyl chloride] (1.1 g, 3.2 mmol) in 15 mL
dichloromethane and L-2-aminocadipic acid di-tert-butyl
35 ester, monohydrochlbride (2.0 g, 7.3 mmol) and N-methyl
morpholine (1.7 mL, 15.4 mmol) in 40 mL dichloro-



25 (1.3 m., 11.4 nmmol) in 60 nL di chl oronet hane. The crude

product was purified by colum chromatography (silica
- gel : hexane/tetrah rof uran).. The pure fractions wer e pq@m;gggmoz
2 cbncentrated”?r? %10 to afford 0.5 g of the title conpound. 30
WD 96/ 04242 PCT/ US95/ 08802
-52- . ' EXAI\/PL§944 [S—(R*.R*)l

2-{5- Acetyl am no- 2-[ 4- acetyl am no-2-(1-
tert-but OXycarbOrHé/éha?nérEt hithe bé&.tddé" Fhoau wath g 1‘f1ed by column

di sul fanyl | - benzo am no me ent an butyl ester
(Goner al” et hod) chromatography, @%#ympaors%f Bsgia farigyacetate/ ! ©
(5- acet yl ani nobedwetiToromethamnes) d) THe ure Eraguimns iwere mHooled and

di et hyl f or mam | ti.on, . '

1, 3-di cycl ohexyl%%gé\%%%?]f%ee ;ﬂ e@éaﬂi gﬂi%ﬁ%%ﬁ% oafna:he title

| - hydr oxyb®nzot r¢empowndydrate 10 (0.2 g, 1.2 mol) in 30 nL

di chl or onet hane and al | owed to stir for 1.5 hours. The m xture was

then treated ~ with L- Ieucineter%-%ﬁé gter, nonohydr ochl ori de
(0.4 g, 1.7 mol ) and aIIowedto stir - Endlrs at anblent
tenperature. ) ‘ 2nDites : : :
di ssolved in eth Ar
was extracted

MySQ err]10 The pheér RELES and the crude

solid was recrystall I@ﬁﬂsfé&@&hﬂlﬁg)r@fé‘ﬁ@d cacc?&dlngafﬁd)nﬂ;eo 2 g of the

titl d.
(:q* %*f sz)o,l{] 2 Etm%e,@%e zdeglcnénflpﬁﬁ a*ﬁrﬁ?‘?“?lle t?eéz tusn.ng 2 % -d:.thio[
but oxcar bonyl - 2- mwénmylmmm] ) (0 phaqylZ. 325tmol) dirs MG andy | |

- benzoyl am no} - 3- %@E 209
Thi s conpound vvas prepare accor%n&%?%h?%lgl);ﬂﬂe proce ur deessé:relrbed in
Exanpl e 4a5usi ng(@,€' gdi 2 h9 onmol) andbh‘—% Yerhylamine i hobdzoit ladmM@l) (0. 8

9, 2.0 rmD') in 30 30 mB dlchioBsMYEtRDEEIN Ufhe lerudb QFdaiEX waar bodi i mi de
purified by column chromatography (silica gel: hexane/
ethyl acetate). The pure fractions were pooled and
concentrated in vacuo to afford 0.2 g of the title

acet ate soI ution
T, and dried with

20 compound.
EXAMPLE 39
N, N’ - [Dithiobi -ph rbonyl)lbig L-serin
bis[0-(1.1-dimethyl (1.1’ -dimethyleth te
25 This compound was prepared according to the

procedure described in Example 26 using 2,2'- dithio-
bls[benzoyl chloride] (1.5 g, 4.4 mmol) in 20 mL .
dichloromethane and L- serine-o-tert~butyi ether-tert-
butyl ester, monohydrochloride (2.5 g, 9.8 mmol) and

30 N-methyl morpholine (2.2 mL, 20.2 mmol) in 30 mL

' dichloromethane. The crude product was recrystallized
from ethyl acetate to yield 1.5 g of the title '
compéund.



(0.9 g, 0.43 mmmol ) and | -hydroxybenzotri azol e hydrate (0.7 g, 4.3

nmml ) in 50 nL di chl oronet hane, and L-isol eucine tert-butyl ester,

. nmonohydr ochl ori de (1.1 g, 5.0 nol). The crude prqﬂaﬁﬁ urlfled ;
by 35 - WO chronat ography (silica gel: hexane/ et hyl s*ﬁéietate)
The pure fractions were pool ed and WO 96/ 04242
PCT/ US95/ 08802 -50- - -53- _ concentrated
in vacuo to afford 0.8 gsof the title conmpound. _
EXAMPLE 46 5 [R(R.R)1 2.2 - Wi[ol\l-(Z hydr oxy- 1- phenyl -
et hyl ) - benzam de GEneraI q;thod. slurr of

(R) - 2- ami no-BLne
di chl or onet hane

N-methyl - N-(tri ne{,ﬁi/és&)ﬁ{é%@ﬁ&f?ig dﬁrép?a]_éfe&rta c?r?rd io(])r[lyg;ol ) until a

honogenous sol uti O occur solu to O[err]C to
5[err] & and procedurgrdescribed ip le%nqum hithiare] (1.0

2.9 mol) nblﬁ[benzgﬁlnéh theiher Og}@té‘ ape 2ee mesied. 1 ey sy uti on was

stirred for ours and of 5 ueous acetic was 15 added causi ng
the crude pr%ﬂﬁa}°¥?ﬂﬁﬁ¥ﬁ¥?n?%QéLT?o {-amino- EQHQEQQﬁP 1&g 5ol i d was
col l ected byamihd)y apropionic acidwes/eu-dimdthi dthyl vedtssr, and

tall | f t f 1.2 f th .
eerystal! 26 e O pmoyan, TSY] GLRT AR ol BIAS 12 0 of the
EXAVPLE 47 (1.5 gfs5(¢®Rmmel) ane' triethylamine [ (0 (&l 05/ femmal)- 3- '

met hyl but y! Ilaeﬁlé%d&icnlommetnanﬂhm%w dfedWaiar ed according t‘o
the 25 ene[alﬁgroce ure descrlbed I n %%r 46 usi_ng

(R)-- 2- ami no-BYFREE BY 23t W | CRyomat g P ica gel : hexane/
N-net hyl - N- (éthybt ayésatey) ) acPhanpuire (fractrons were godledraind 50 nlL

ol 1 n 50 poncpittated 4 P s st LY GRELE (100 07

recrydbal | i zeampound. from di net hyl f ormam de/water to afford 0.6 g of the

EXAMPLE 41

20 ester ,

This compound was prepared accordihg to the
procedure described in Example 26 using 2,2’-dithio-
bis[benzoyl chloride] (1.0 g, 2.6 mmol) in 12 mL

~ dichloromethane and L-2-(4-amino-benzoyl-

25 amino) -propionic acid 1,1’-dimethylethyl ester,
(P.A. Reddy, et al., Oxg. Prep. Proc. Int., 1990;22:117
(2.0 g, 7.3 mmol) and N-methyl morpholine (0.7 mL,
6.0 mmol) in 25 mL dichloromethane. The product
prec1p1tated from the reaction mzxture and was.

30 recovered by flltratlon to afford 0.8 g of the title
compound . '



title conpound, np 195-196[err]C. WO 96/ 04242

PCT/ US95/ 08802 - 54-

. EXAVPLE 48 L-2-{2-[2-(1- Carboxy- 2, 2-di net hyl - propyl ¢ R@ﬁthbz

| phenyldlsulﬁﬁﬂ9ﬂTmﬁ%nzoylan1no} 3.3-di net hyl -butyric ag?

. Thi s compound was prepared according to the gener al procedure

- described in Exanple 46 using 2- am%E):3 3-dinethyl-butyric acid (1.5
g, 11.0 mol), N-net hyl -N-(trinmethyl’silyl)acetam de (11.1 ni,

69 nmmol ), 100 ni di chl oromet hane, and gexdupye t4y o- 10 bls[benzoyl
chloride] (1.6g, 4.5 nnDI |n 20 mL dlchloronethane The crude
product was pur HhHEE—E 1 A=) ' 1%h3 1

di chl or omet hanefnethyl - caebhﬁbgnl-gﬁéﬁgmgiSuifanylaneneoglpeméggz nd

concent at ed | no36H9 40n@ts dodfle0nllcohet BouLLLL B0, ogeg@mPound. P

2-[2- (2-{8-]I - (1- Car Bbsg- sonppuadbwasyPyeparadt ageosding to the carbanoyl ] -

phenyl di sul fany ch@ﬁ%@yhéEbE'Qi)edAfiﬁEEanlaozs using 2,2’ dithio-
pent anoyl am nol - gagglonlc ac

| atively_n
[2-[[2-[[21-[[ (1P SWE’YI]IyF}"gﬁFigﬁia?Boﬁyﬁ]yé 3" RRo1) ﬁ’ét?‘nél%tyl | ani nol
carbonyl] phenydhictiibomebhaneyhhii L-N-methylelehedha-tert-butyl edtes

o Branpl o 46 uding. 3298 fud) | An"Erfrny1oHERE’ 1 81 GECHIE fOE] ) Do
N- et hyl 18 (tri dot aw gL ;m):aéerameubaps 4 he gmﬁmp:roduct wago ni

di chl or oret hanegu@&&%de?dbbmuﬂal éh?Sﬁ\E.E%braphy (ehiﬂeadgéliﬂe;'fmﬂe 2.0
nmmol) in 20 nL | or onef hane cru gro uct 3éecr stalllzed

o di Mot hyl~ ethYL a0aFasnY do) TPRRBFRIEFSFtLonE! VaFs BOoales Aot ne tit ]
conpound, np 234oddehetraked in vacuo to afford 1.1 g of the title

compound.

15 :
. EXAMPLE 43
4,4’-[Dithiobisg(2,1- arbonylimin is
id bi ., 1-dimeth 1
This compound was prepared according to the
20 procedure described in Example 26 using 2,2'-dithio-
bis[benzoyl chloride] (2.0 g, 5.7 mmol) in 25 mL
dichloromethane and 4-aminobutyri¢ acid-1,1-dimethyl-
ethyl ester (J. Xie, et al., J. Med. Chem.,
1989;32:1497 (0.6 g, 2.9 mmol) and N-methylmorpholine
25 (1.3 mL, 11.4 mmol) in 60 mL dichloromethane. The
crude product was purified by column chromatography
- (silica gel:hexane/tetrahyrofuran). The_pure'fractions
were pooled and concentrated in vacuo to afford 0.5 g
of the title compound. '
30 :



VO 96/ 04242 ' PCT/ US95/ 08802

- 55- EXAMPLE 50 [S(R.R*)1-2-{2- [2-
(1-Carboxy- hyl - but yl car banoyl ) _ ' 8802

- 6- fluorgxﬁﬁggé%dlsulfanylI-3 fl uor o- benzoyl am no) - 3- PCT/US95/088

met hyl - pent anoi ¢ acid (CGeneral nethod) 5 - To a solutlon of

[S-(R*,R*)]-2-[2-[2-(1-tert- -
but oxycar bonyl - 2- et hyl - butylcarbanoylf 6-f | uor o-

phenyl di sul fanyl ] - 3 f1uoro- benzoyExampel- 34met hyl - pentan0|c acid
tert butyl e 0 D| I in 10 nmL

di chl or onet heheat: —Jmm S LUG e d st = ro—+—¥+ f | uor oacetic

acid.. The 1 . zarkh Jor 3 ' By daor- e Af ter

4 hours, 5 gy | : ' ' Sa VNETE : qed in

vacuo. The crua pr--u 'c' ~ TTOom et nanor rwater to

yield®.2 g ka&xlheeﬁssa e(queral é@ﬁﬁmﬂ)d 188-190[ err]C.

EX%A:VPLE 51h A [s%](xfi&lcl;rf?*dfl]?zl @F-[&#ﬂ:dﬁ{é)@%&ﬁ}}i@&ﬂndwﬂddw baroyl ) -
-fl uoro- phe IS nyl 1 - o- benzqy

net hyl - pent aﬁ%’r‘g tq'c?a g, 6.5 mm Lﬁﬂﬁ% %d&bdﬁ\ﬂ?% f@"%‘ﬁéﬂ’tﬂf #Erding to

t he xnanhdewxhnxa|dnihuxoﬂb&yﬁﬂdidyhlnhexyﬂdﬁﬂﬁaaﬂimnmﬁ

[2-[2-(1-ter t X .
5-f 1 uor o- phe{n 'Ib'*cL ‘ul any % uor obgnéz%)%am n%fé-%}g%%e hydr - pent anoi ¢ -
aci d 3@rt - but§42 &vte’r %mplg) in 30 mly dighinyomethane and @12pweslo L

di cgl or onet hegest 30 fdr 1.5 hodfsi” %éé&?ﬁéﬂn&dei% tﬁ!ﬁh ?tz%a:jﬂe/dan' sol e. Th‘é
et hanol v 1P & henditpd R StonE Sand et ook ot Lday,
261-262[err]@.4 g, 1.7 mWd)9G 2MAowed to stir for 18 hours at
PCT/U895/08%Q&dent temperéture. The solvents were removed
15 - in vacuo and the residue was dissolved in ethyl acetate
and filtered. The ethyl acetate solution was extracted
with 0.5 N HCl, 8.0% NaHCO;, water, and dried with
MgSO, . The filtrate was concentrated in vacuo and the
crude solid was recrystallized from dichloromethane to
20 afford 0.2 g of the title compound.

EXAMPLE 45

25 igulfanyl] - | -3- 1-pentanoi i
_ This compound was prepared accofding to the
procedure described in Example 44 using 2,2’-dithio-
bis [5-N-ethylaminobenzoic acid] (0.8 g, 2.0 mmol) in
30 3 mL dimethylforamide, 1,3-dicyclohexylcarbodiimide
(0.9 g, 0.43 mmol) and 1l-hydroxybenzotriazole hydrate
(0.7 g, 4.3 mmol) in 50 mL dichloromethane, and
L-isoleucine tert-butyl ester, monchydrochloride
(1.1 g, 5.0 mmol). The crude product was purified by
35 column chromatography (silica gel:hexane/ethyl
' acetate). The pure fractions were pooled and



-56- | EXAMPLE 52 [S- (R, R)]
2-{2-[2-(1-Carboxy- 3-net hyl - butyl -

car banoyl ) - 4-f | uor o- phenyl di sul fanyl ]-5-fl uor o- pc-r;ﬁsgsmssoz
benzoyl am noWO2S®# Ay | - pent ancic acid 5 Thi s conpound was
prepared according to the procedure described in Exanple 50 using

[S-(R R)-2- [2-[2-(1-tert-butoxycggbonyl-3-nethyl-butyl carbanoyl) -
4-fl uoro- phenyl di sul fanyl ] - 5«f | uor obenzoyl am no] - 4- .

met hyl - pent anoi coghéht ited Uy lvasided afidra I8 g oF @HETWi) L om

Exampl e 28, 25 nL dichl oronet hane, 25 niL trlfl uoroacetic acid, and
2.5 nL anisol e. GAEPMRe - product was recrystallized from
met hanol /water to afford 0.3 g of the title conpound, np

246-247[err]C. 15 EXAMPLE 53
[S (R, R*)1 2- carbarmyl) 6- rrethox -phen |5 sul #any
3- net hoxy-®enzoyl& R 3/ =Rihiohbis - hyO E'-‘E’—'—l—“—'E’ll-‘i‘Hiﬁls-corrpound

was prepared acc, 1P-Bén e ((;ené;feﬁgmd))escrl bed in Exanple 50
using [ S (R, R*)j&'%;g'o_;m‘
[2-[ 2- (1-tert - but oxy chrBHETY iRl I2 AR A RIRRpethancl (1.0 g,

6- met hoxy- phenyl'dLGL&nﬁanylinSSGramm/emmMémm]was allowed to stir

nmet hyl - pent anoi ¢ t tyl rom

Exampl e 29, 10 rﬁf%dﬁllgé%kﬁg#h%n lﬁp"'561'ﬁ”l)oacrﬁ_tamﬂ?{uor ‘oacet’ic acid.
The crudelproduczlvxhsnmgl) un@lilss%lk&@ﬁpgﬁl%!ﬁ AClian QAR ng TEHC err]
(90. Odggd t s 1&tfaﬁl‘}aseéééf§ae@bvu¢¢1 6 s c aamd al esolrthot |cllﬂe HtCIt
was added to a pH = [ oduc ac wl .acetate,
washed with wat ef? 2drﬁiéﬂg§ﬁ’$ %Y/af]&lxlt‘ éeejd H]‘[ rFd, zagnﬁ#e? vent
was renoved in vaomx.tmeﬂlorometlﬁmel was add€d: herthe tscelmqmm np

4 LS, avseres 4658 A o 3 . ok soy s scaic s

EXAVPLE 525 adfied cmusing]thbecryde (predugi iR @mmtm yfjrom

gar barrloyl ) - 5} ”zt EB%SML‘.EBE”Y!{@hﬁ#' é@I\i/d]wés n@éilpé!dted by filtration, ’

enzoyl am no me ent a ou prepare

according to theWasng g?ﬁheaﬁ écgES‘ﬁ?"i:%Jéﬂ Fnd %W%t% %gd[[%%( R, R*)] -
dimethylformamide/water to afford 1.2 g of the t:.tle
compound, mp 235-236°C. '

20

methyl 1] - z

' This compound was. prepared according to the
25 general procedure described in Example 46 using

(R) -2-amino-4-methyl-i-pentanol (1.2 g, 10.7 mmol),
N-methyl-N- (trimethylsilyl)acetamide (3.2 mL,
‘8.6 mmol), 50 mL dichloromethane, and 2,2’-dithio-
bis [benzoyl chloride] (1.5 g, 4.3 mmol) in 20 mL

30 dichloromethane. The crude product was recrystallized
from dimethylformamide/water to afford 0.6 g of the
title compound, mp 195-196°C. o



2-[2-[2-(1-tert-butoxycarbonyl - 3- met hyl - but yl car banoyl )
- 5- et hoxy- phenyl di'sul fanyl ] - 4- net hoxy- benzoyl am no] - 4-

nmet hyl - 5 acid tert-butyl ester (1.2 g, 10 17. flcyrosysisgozom
Exanpl e n1_ di chl or onet hane, 10 nL trifluoroacetic acid, and 1
mL ani sol e The crude product was recrystallized from
nmet hanol /water to affordOSggﬁthetltle conpound, np
230-231[err] C 15 . EXAIVPLE 55

[2 '

-(1 Carboxy 3- rm:brhyijLE 48

but yl car bamy!,)
benzoyl am n
prepar ed acazhenydisukfanyid -b gviamino <8 ime
[S(R,R*)]- [2 [2 (1- tert- butoxycarbonyl 3- rrethyl
but yl car banoy

4- et hdxy- phenyl s f%ﬁmﬁu@ ﬁﬁ%mla&ﬁ‘?ﬁﬂlqﬁ to the
met hyl - pent ayenex=icipkdasdutaitidds asiterd ($h £sgample 46 usiegmol ) from

Exanpl e 31, | { 1 r Qg i aC| d and
2.5 nmL ani so%mnﬁﬂ BChJ %&%ﬂiﬁ %utﬁﬁrcﬁrjgéta%\%ias (recrxgs't %91 [ ze
met hanol / watNnmethyl - N' (t@ﬂﬁaﬁwl@ﬁ}@-)cﬁcqwq 1 @lodmpBund, rrp

168- 169[;‘”]@ 2mm°l)cfa 100 mL d:.chlorometl:}ane,b a@@\"ﬂa'-zﬁ o [S

O R 2 Sl L el YAt n 20 m |

met hyl - pent aimlrlornméthane The c'Ei'ude qnmmwmlwm purdfdiedd byccording to ‘
th &gﬁﬁy ]:c&%‘tr 2- 35
[2e(2 (1- tep{ u oxycar onﬁ gﬂxt%ﬁq@i ﬁ%ga?;:arm b%r(oge’tﬁka)“]e/

6- et hyl - pheahanal £ arkhe mxnﬁatﬁrﬁﬁmlv@ﬁmqoole and WD 96/ 04242
PCT/ US95/ 089:581centrated in vacuo to afford 24 0 mg ¥F the title

[S (R, R)1 2-{2-

4- et I-pentan0|c CI t ester 9 g, 1.3 nmol) from

Exa 32, Fér?e‘t%él and 10 nL trifluoroacetic acid.
The crude product was recrystal lized from di nethyl f or mani de/ water to
afford 5 0.4 g of the title Cﬂfmﬂﬂﬂﬂ 48P 210-211[err]C.

20
L-Leu-L- S : _
This compound was prepared according to-the
25 general procedure described in Example 46 using

‘L-leucyl-L-alanine hydrate (1.0 g, 4.9 mmol),
N-methyl-N- (trimethylsilyl)acetamide (3.4 mL, 21 mmol),
50 mL dichlorométhane, and 2,2’-dithiobis[benzoyl
chloride] (0.5 g, 2.0 mmol) in 20 mL dichloromethane.

30 The crude product was recrystallized from dimethyl-
formamlde/ethanol/water to afford 0.5 g of the title
compound, mp 234- 235°C.



EXAMPLE 57 [S (R.R*)I 2-{2- [2- (1-Carboxy-3-nethyl-

but yl car banoyl ) - 5- met hyI phenyl di sul fanyl | - 4-net hyl - 10

benzoyl am no% § - pentanoi c acid Thi's conmpopernigesosso2
prepared acc P ﬂg{‘ o the pr ocedure described in Exanple 50 using
[S- (R, R*)}-2-

[2-]2-(1-tert-butoxycar bonyl - 3- et hyl - but yggar bam)yl )-5

- methyl - phenyl di sul fanyl ] - 4- met hyl benzoyl ami nol -4- 15
met hyl - pentanoic.acid tert- butyI estergmﬁ.n,so
Exanpl e 33, 20 i
2.0 nL ani sol e.
met hanol / wat er

Elﬁ gl?[zeErZ] ?1 g&rthox)%-g‘ent%ﬁ ic Ogc::.g1 c(grengr%ll meEﬁéM?LE 58
net hyl - pheényl di sul faﬂi}/q B @W B&n A8y (Br¥ie #’5%42 [2- [2- (AaERYE-pent anoi ¢
acid 25 bubtxycaiionyld 2wae thydpbutylaacbationd ) -6 -ElGoro-

rocedure descr 0 S- R*

D2 [ 2 (1otert -b@?ﬁ%&%&ﬁ%@ﬁm?ﬁ?}“g’ﬁ{%lg PESPF)bLbf“)‘n“ -3-methyl-
3-met hyl - pheny| gientanaig acd.drseryl butydy estero](0~4-g ,0.8 mmol) and
met hyl - pent anoi %rﬁ.&‘dihl elrltnﬂt?mﬂx' 1%55:\%! d&%h?r.og‘om%@.hane 13:90'3&0' wakr om

Exanmpl e 34, 10 or onret hane | uor dacetic acid.
The cr udé%r odu@ddgss dropwiser 30; iy &Mlif}B&rPPGﬁFéFhéﬁéfi/ waTBf WMeXERFe d

0.6 g of - wiaze allilliowedc eapwath top amBlendSkempkfature. After
PCT/ US95/ 08802

6/ 2
EXAVPLE 59 4 pouzg’ ([%( %ét SOLPEnE, WBSx $99S3 PRSI B yF’}"ﬁEFﬁyY’gge
car banoy! | - phenylegioyed dmy Macuenzofthe- exude pxeduck- was recrystallized
met hyl - pent anoi G fpf %e'ihanol/wate@'t% Eﬁ.&“'ﬁdz"‘@SoEr Eﬁér ?@t?@cord' ng to
the rocedure descri bed e 50 using L, L
[(1-tert 1§3t oxy CAMBIWA -'31‘\Pet1i§3?|’1189t a)) net hyl -

car banoyl ] - phenyl di sul f anyl } - benzoyl ) - net hyl - ami no] - 4-
met hyl - pent anoi ¢ acid 'Fert_- butyl est erEﬁMLﬂ’Sl

20 met - noic aci _

This compound was prepared according to the
procedure described in Example 50 using [S- (R*,R¥)]-2-
[2-[2-(1-tert-butoxycarbonyl-3-methyl-butylcarbamoyl)-
5-fluoro-phenyldisulfanyl] -4-£fluorobenzoylamino] -4-

25 methyl -pentanoic acid tert-butyl ester (3.1 g,
4.5 mmol) from Example 27, 30 mL dichloromethane, 30 mL
trifluoroacetic acid, and 3.0 mL anisole. The crude
product was recrystallized from dimethylformamide/
methanol/water to afford 1.6 g of the title compound,

30 mp 261-262°C,



10 1.7 mol ) from Exanple 42, 10 nL dichl oronet hane, and 10 nL

trifluoroacetic acid. The crude product was - recrystallized from
met hanol / g &lioqddd af ford 0.4 g of the title conpounF err]C
15 1 EXAMPLE 60  [s-(R.RY) crtosiiabiz

2-{5- Acet yl ani no- 2- [ 4- acet yl anmi no- 2- ( 1-

- car boxy- 3- net hyl - but yl car banoyl ) -phenygglsulfanyl]

benzoyl am no} - 4- net hyl - peat anoi c acid- Thi s conmpound was
prepared according to the 20 : prgxgﬂpLg ggscrlbed i n Exanpl e 50 using
[S-(R,R)] 13- (r* %54 aé:eéll tyl am no- 2- (1- tert but oxycar bo
nyl - 3- net hyl -bu y carpamoyt’
m No} - 4- met hy245e Ao 0.2 mmol)

from Exanpl e dﬂ;ﬁb ﬁﬁ h ; 10 mL trifluoroacetic
acid. glhe crude aduct was “from

di net hyﬁ f or mam de/ Hte CTEEAS, #G s prepa::@dl agcordimg thor lteconpound, np
241- 242[err]@rocedure descrlbed in Example 50 usXnWPLE -Gk 3@ - -

N. N Dith lLLene bi '
L- |so[leuc:ggusnba(ﬁeE@*Ea%hggkg%ﬁ%g%n y mﬁF?ﬁ&r Ht¥§EBFHPWQY£é {ﬁe
procedure dedcHlvoFa- EhE%X%ﬂLEUQGaayﬂdgSESlpETpEEhkoylamino] -4-

2-{5- et hyI anmeeh1[-penitaylod @ aela eérfzebgtg S¥e 5(2 1g,

carbo y ylcarb phenyl ' _
benzoy an1ng§ g Hggﬂé gﬁﬁ%@ gcrl- t@?tmbuﬁipﬁégremethane, 25\ML.96/ 04242

PCT/U595/088@glf1uoroacet1c acid, and 2.5 mL anisol89- The crugél-8 9. 1.1

[) f 4 1 th d 10
Ppr?ud:ggLe ??ngf vag QeEEXQEQEEQESd from, mﬁgEﬁESEZV?ﬁgﬁeﬁﬁne/ether to {
afford 0.6 offfRE tPtPeg of' thectipbdandomppudd, 16P[ 246} Le7°6.

EXAVMPLE 62 L.L-2-{2-[2-(1, 2- D car boxy- ethylcarbannyl) phenyl
dlsulignyl] benzoyl am no}-succinic acid
EXAMPLE 53 _ _
S-(R*,R¥)] 2-car -6 -methoxy-p di'ufnl-

3-mg;hg;x-bgnzgz;gming[-4-mg;hzl-pént§ngig acid

This compound was prepared according to the-
procedure described in Example 50 using [S- (R¥, R*)]-2-
20 [2- [2-(1-tert-butoxycarbonyl-3- -methyl- butylcarbamoyl) -
6- methoxy phenyldisulfanyl] -3- -methoxy-benzoylamino] -4-
methyl-pentanocic acid tert butyl ester (0.6 g,
0.7 mmol) from Example 29, 10 mL dichloromethane, and
10 mL trifluoroacetic acid. The crude product was
25 dissolved in 20 mL water containing NaHCO,; (90.0 mg,
1.1 mmol), extracted with ethyl acetate, and dilute HCl ,
was added to a pH = 2. The product was extracted into
‘ethyl acetate, washed with water, dried with Mgso,,
filtered, and the solvent was removed in vacuo to
30 afford 0.3 g of the title compound, mp 131-132°c.

A}



Thi s conmpound was prepared according to the 10 procedure described in
Exanple 50 using [S-(R*,R*)]-{2- '

(2-(1, 2-bis-tert-butoxycarbonyl - et hyl car banoyl ) - phenyl - - 08 /R :
di sul f any| | -W@AERAHAN no} - succi ni ¢ acid di-tert-butyi FPEILSSTR 4.
1.4 ol ) from Exanple 35, 10 niL "~ di chl oromet hane, 10 nL
trifluoroacetic acid, and 1.0 nL 15 ap%zple. The crude product was
recrystallized from aeet one/ et hyl tate to afford 0.4 g of the
title - conpound, np 177-178[err] LE 54

EXAMPLE 63 20 L.L-2-{2-[2-(1.3-Dicar oxy proylcarbanD | ) -phenyl -

di sul fanyl ] - benZ&rli&Hurdl 1 20d@i-dilc Cagbgxy-3-methyl -5 conpound was
pr epar ed accordiig.,x.ll.-,-l- Oliy/C SRiEhiy ..d{“q abed]i-a-fsahbike-50 using
[S (R, R*)]-2- 2- 3-- sstert-but axycarhonyl - propyl car banoyl ) -
25 phenyl di st¥eHHS RO+-4rmekivi-pentanole acdd i

di-tert-bgtyl ester @Thi% g:,on@oﬁhndm:lap pr@rpamdrrp.beow;-ng to theo ni '
di chl or onet hane ?]’ §éé‘}r1%ﬁet1'nc§8t5§%lea%% usin [g QRm-Raﬁ‘ sol e. The
sso Na C%L

crude product mé% ter con alnlng err]

extracted with &Ha- 3o (1- textebatoxysaabonydré -methyds PRy garsan %ﬁ’-l)— 2.
The _resultg rﬁ@tqm gﬂl@.fi%\(ﬂrf%.dx -fai- hféthbb@nbbﬁzairﬁ.amﬁlno] -4- 0.3

%C?'; Utsgg/ t0|8'élog (I:noerm‘o&n pen ano:Lc 2a(gza[derre]r -butyl egfer (?.6/ 06242
EXAMPLE &b 17 .[(Sninfel, )R Edon? -Ex@nicid-e B.04- mmaabd;iphﬂmmeaha_amyl ) -
phenyl di sul f anyl,|y gﬁ. %Oﬂ}ﬂ]d}%&%@%%lﬁ Cad 4 mp anisole. Thippeconpound

was prepared accor rocedure descri in Exanmpl e 50 using

[S- (R, R*)]-2- crude :{zz:q@t( Wag mw&ttal&k%é&mbﬂsﬁthsapﬁwﬁsgnsm)-

phenyl di sul f anyldefeany @/ley %ﬁﬁl@(@lﬂ@@bﬂ@bﬁd mp 23@¢i-2Bart-butyl ester
(1.1 g, 1.4 mol) from Exanpl e 37, mL dlchloronethane 100 nmL
trifluoroacetic acid, and 10- 1 nL anlsole. The crude product was

recrystalisg zed f rom met hanol / di BERMPLEoBAani de/ water to afford 0.6 g
of the title conppu 259-2606 _ (1.carb -3-meth :
rt -4-m - igulfanyll -5-methoxy-
benz nino}-4-methyl- oic aci '
This compound was prepared according to the
20 procedure described in Example 50 using [S-(R*,R¥*)]- 2-
'[2- [2- (1-tert-butoxycarbonyl-3-methyl- butylcarbamoyl) -
4-methoxy-phenyldisulfanyl] -5-methoxybenzoylamino] -4-
methyl-pentanoic acid tert-butyl ester (2.4 g,
3.4 mmol) from Example 31, 25 mL dichloromethane, 25 mL
25 trifluorocacetic acid and 2.5 mL anisole. The crude
product was recrystallized from methanol/watef to
afford 0.7 g of the title compound, mp 168-169°C.

. EXAMPLE 56

30

methyl -pentanod
This compound was prepared according to the
procedure described in Example 50 using [S- (R*,R¥)]-2-
35 [2-[2-(1-tert- butoxycarbonyl - 3-methyl -butylcarbamoyl) -
6- methyl phenyldlsulfanyl] -3- methylbenzoylamlno]-'



EXAMPLE 65 15 4.4" -rDi t hi obi s(2. 1-phenyl ene carbonylimno)]bis

but anoic acid ‘Thi s conpound was prepared according to the
procedur e _desc bed in Exanpl e 50 using 4,4 -[dithio- 08802
bis(2,1-BﬁEﬁ@V%hecarbonyl|n1no)]b|s but anoi ¢ acid bis 20 PCTIOSSS! :
(1, 1-dinethylethyl) ester. (0.5 g, 0.9 nmol) from Exanple 43, 10 niL
di chl oronet hane, 10 nL trlfluorggcetlc acid, and 1 nL anisole. The
crude product was.recrystallize from met hanol / '

cli%getl gxélcf or nppdtedyetgdndghdifd Yk d st - qiug&e édééfe @.9 g, Eorrpound mp

2-[ 4- ( 2- { 2- -3 Foeed by &P BRARAS Aoy 130 L d:.chloromethane, and
phenyl car barmy In. phﬂrﬁ/:llmbrnddem;d }admhzoynmammm)de 1iﬁ:‘oduct was

benzenesulf %Iﬂé&"% %d&h 1 %%fgas pr epar ed
accordi ng t procedure orie dlg{arrp e using

N, N-[ B t hi o- .1 g °f Hihg ztllt%é?m%r m@mnaidrm 1- phenyl ene- sul fonyl]
bis L-alanine bis 1, 1-dinmethylethyl ester (0.4 g, 35  0.4"mol) from
Exanpl e 40, 10 nlL di chl or onet hane, 10 nmL trlfluoroacetlc aci d.
The -crude product was : 583@2%5257 S

PCT/ US95/ 08 8- (R*,R*)] 2- 12-[2 (;-gaggc_z-;-mg; 1;-62-

recrystalli D, itle
conpound, . ) ) LE 67 5
[s- (¥, Fi*)] : Entanglc.a

phenyl car bamoyl] Ttﬁ@%nﬁiicﬁiﬂd%@ daaam vo cxienzoyl ani nol (

o ocedur e dERITHBFS AesEHRe 36 %%'Lm Z.u%ﬁh T ASRgng o the
bi s[ 2, 1- phen}2 -eigcilr et by toodyca rbaryda -methyl - but y loarbamoyillyi-5o] b| s
L-al anine b i-%nétkﬁildJMﬂMfanyll -4-methylbenzoylamino] -4-
15 methyl-pentanoic acid tert-butyl ester (1.9 g,
2.8 mmol) from Example 33, 20 mL dichloromethane, 20 mL
trifluorocacetic acid and 2. 0 mL anisole. ‘The crude
product was recrystallized from methanol/water to
afford 1.4 g of the title compound, mp 216-218°C.
20

EXAMPLE 58

25 This compound was prepared according to the
prdcedﬁ:e described in Example 50 using [S- (R*,R*)]-2-
[2-[2-(1?tert-butoxycarbonyl-3-methyl-butylcarbamoyl)-
3-methyl-phenyldisulfanyl] -6-methylbenzoylamino] -4-
methyl-pentanoié-acid-tert-butyl'ester (1.3 g,

30 1.9 mmol) from Example 34, 10 mL dichloromethane, and
10 mL trifluoroacetic acid. The crude product was
recrystallized from ethanol/water to afford 0.6 g of
the title compound, mp 233-235°C.



ester (0.8 g, 1.0 mmol ) from Exanple-41, 10 nL di chl or onet hane, 10
mL trifluoroacetic acid, and 1 niL ani sol e. The crude product was
recrystallized from 15 di et hyl f or mam de/ water to afford ,asgmmmnthe
title Wo M4 d, np 265[err]C. ' per

- EXAMPLE 68 [R(R*.R*)] (2-{2-[(Carboxy-phenyl -nethyl)-carbanoyl] -
20 phenyl di sul f anyl } - benzoyl am no) -Q@gqyl-acetic aci d Thi s
compound was prepared according to the procedure described in
Exarrple 50 usi ng [R—(R* R*)] ° EXAMPLE 59
(2-{2-[(tert- butoxycarbon h nmet hyl )-carb -
phenyl di sul f any. a 0% SAT-NOF—pREAORY B2 6rS F St~ but yl. ester
(0.2 g, 0.3 motarbameviEkappésyB&igulfan r o ree et fesmicno lardd 10 nil
trifluoroacetic acid,_ ! Tge g{gde product was stirred wth
et her / hexane an afford 73.0 ng of the title conpound,
np 231- 232[err]C 30Thls compound was prepared accoxding o dthe
[s-(R.R)] 3-tg ?gyaz?é&bé& {R- Eﬁéﬁpﬁét%Yuélng L, L-2 CR(DOf/~

et hyl car banoyl | SU - benzoyl a ionic acid 35
A sol ution of N[NR'FGFFHPBEP§¥EZEb y?éﬂ%gﬁyf but%%&ﬂ%ﬁ@hquls L-serine

bis[0O(1,1- dinetbakaah¢y1]bpnenyldlsulfaﬁy95¢Bdﬂﬁayl) -methyl -amino) -4-
PCT/ US95/ 08802

(1, 1- di met hyl et REFEETRPOEFNGLE aid REXFyPYHYL, ester (iylﬁ%1e 39, in 30 ni
met hanol 1@as t r daFeumal) hEgom Evample 42, 1A0 Nabriiehlaromeikkane, @414 for 18

hours. The met hagofy, trlfluwﬁéaESEP&eécia Va@Hé apelaé hsro@sd€lusds Was
diluted with 5 wat er _and extracted

acet a s| ow siream
of - oxygen was p§§§€HsFﬁ}$1Fﬁ9 Sﬁﬂgoﬂgtﬂgﬁg}?Vﬁg?E to aéféﬁqﬁké Pil'éﬁ
added to nmint atheatptls Gompodhfermphe20°C. disulfide formation was

conplete (2-18 hours), dilute HCL was added to a pH - 3. The product
was collected 10 by filtration, washed with water, dried and was
recrystallsi zed fromethyl acetate to aﬁlﬂﬂﬂﬂ-ﬁ)@g of the title
conpound, np 20Gg52QRkERE) & ' i ] '
rboxy-3-methyl-butyl 1) -phenyldi nyl] -
benzoylamino}-4-methyl - noi i |
This compound was prepared according to the
20 procedure described in Example 50 using [S- (R*,R%*)]

2-{5-acetylamin042-[4-acetylamino¥24(1-tert-butoxycarbo
nyl-3_methy1-buty1carbamoyl)-phenyldisulfanyl]-benzoyla
mino}-4-methyl-pentanoic acid tert-butyl ester (0.2 g,
0.2 mmol) from Example 44, 10 mL dichloromethane, and

25 10 mL trifluoroacetic acid. The crude product was
recrystallized from dimethylformamide/water to afford
0.1 g of the title compound, mp 241-242°C. |

. EXAMPLE 61
30 N.N’-[Dithiobig[[5- lamino)-2.1-
L,-igo-

This compound was prepared according. to the
procedure described in Example 50 using [S- (R*,R¥*)]
2-{5-ethylamino-2- [4-ethylamino-2- (1-tert-butoxy

35 carbonyl -2-methyl -butylcarbamoyl) -phenyldisulfanyl] -
benzoylamino}-3-methyl-pentanoic acid tert-butyl ester



EXAMPLE 70 15 2, 2" - Di thi obi s[5- et hoxy-benzam del  (General nethod)

A saturated solutlon of ammonia in pyridine (15 nL) at O[err]Cto

5[err]C was treated with a solution of _ [US9S/0880

2, 2' - di t WOM4%_ rret hyl benzoyl chloride] (0.3 g, PSS g i
dichloronethane.'The sol ution was 20 allowed to stir for 4 hours, the
sol vents were renoved under reduycged pressure, and the residue was

triturated with di, ute HCL. The crude product was recrystallized

S ) e e 3 e
71 tﬁ#ﬁﬁroﬁ? H@Ph5§§gﬁ%ﬂ§%ﬁ?ﬁ%%c acid. The BRI pound was

pr-epar ed accwad|wgshedth£th hexane/etkenr eo dettorde0l. 6 nofxenel itk usi ng

2,2' -dithio- t ypeenzoyl chloride] (0.9 g, 2.3 mmol) in

10 mL dlchloFgﬁg?Hané éﬁdg?SPQg gf pyri di ne sat ur at ed W th anmoni a. .
The crBde product was purified by col um chromat ography (silica

gel : di chl or oret hane/ acetomﬂnggﬂE gﬂuarnwe fractions were pooled
and 35 '

conpound, np=4838£38£ R SR e

PCT/ US95/ OSSQMWM-

Egﬁggtﬁd7ﬁas prepare% Eh%@%&&'é%é ?ﬁ%ﬁg*e&gg&éa}gﬁ%%re escrlbedTPLS

Exanpl® 70 upragedupe. éesﬁrébe 5in Exgpple. %twi%n&%ymtmvrlm{cﬂ- (0.9 g,
2.3 mol) ingz-(1,2- ﬁﬂsnteﬂtcﬂh@é ﬁr@:@&rw;%mm ur at ed‘

wi th ammoni a.

chr omat ogr apfys ?EE g?g8$n2°§f%ﬂ¥a?%purﬁ%%%?c dcts! &%eQ?Eﬁy%H%#%ran) The

pure fractioasteer ¢1pbogedl adhdmidl) frowmnExampbe 35| M aolio to afford 72.0
my of the tigZleniorometifHBOUE miPeAPPIdPbLEEEfe acid, and 1.0 mL
15 anisole. The crude product was recrystalliﬁed from
acetone/ethyl acetate to afford 0.4 g of the title
compound, mp 177-178°C. -

| - EXAMPLE 63
20 .

 This compound was prepared according to the
procedure described in Example 50 using (S-(R*,R¥)]-2-
{2-[2-(1,3-bis-tert-butoxycarbonyl?propylcarbamoyl)-
25 phenyldisulfanyl]-benzoylémino}5pentanedioic“aéid
' di-tert-butyl ester (0.8 g, 1.0 mmol) from Example 36,
10 mL dichloromethane, 10 mL trifluorocacetic acid, and
1.0 mL anisole. The crude product was dissolved in
| 20 mL water containing NaHCO;, extracted with ethyl

30 acetate, and'dilute'HCL wag added to a pH = 2. The

resulting solid was recovered by filtration to afford
' 0.3 g of the title compound, mp 205-206°C. -



EXANPLE 73 2,2' -Dithiobis[5- r(2.2-dinethyl-1-oxopropyl)amn nol- 15

?enzan1de| (General nethod) 2,2'-Dithiobis-5-am nobenzam de

0.7 g9, 2.1 was di ssolved in 36 nL of pivalic a®CI/s9s/08802 ux
L o

. and ith pivalic anhydride (1.1 m., 5.3 nmol).

- The solution was refluxed for an additional hour, 20 cooled to
40[err] C, and ether was added. The crude q@ieduct was col |l ected by
filtration and recrystallized from di et hyl f or mam de/ water to afford
0.4 g of the title ~conpound, rrpM@[%rr]C 25
EXAMPLE 74

itéLﬁie ' yzani de
Thi s conmpound wa g ‘ A , m e cribed in

‘Exanpl e 73 using g, 2.1

?gU;)nLtrlf|UOFO&CEtITh@Q compéghd ﬁésnbiepaﬂddtacéérd&mgce¢|mheﬂhydr|de

diﬁethylfo?nanidgfﬂﬁgg- dSFﬁS?égg 18 ﬂR?“?ﬁe“ﬁﬁ *sfﬁgsEéjlﬁzeﬁkffi?u

262-263[err]C. {2-12- (1\-bésonexnp- butoxycarbonyl butylcarbamoyl)-

PCT/ US95/ 08802 188110} - hexanedio cid
EXAMPLE 75 phgng;d sulfapyl L cbenzoy &mino}-hexane ic 1c aci

(benzao Ian1no benz
sol ution of 2,2 S&r-ERFEHPYLEIRE SSeR}aﬁ1 &mofg é*%@ﬂ%%l%71n 30
. dlnethylfornaaodmLaadcﬁQoﬁmetnanegenoamydtniﬂlanraacs¢bcracidp &fidrr] C,

was altovdd "1 RECRKLppLe,, TRR AFLAS, pRodully dad FUBRsERf1LfEsDO T o0
t he product was fromamedhapoildnmathvhfoanamlde/wateﬁc??s@ﬁﬁ??ée@ érdm
di-met hyl f or mami deygt Eh(ealﬂiﬁi%gf ugﬁ\g?uﬁa mp 8bepgbocafford 0.1 g of the

title conpound, err '
EXAMPLE 76 3,3 [D thiobis (2, 1- phenylenecarbonyl|n1no)]b|s- 15

propionie acid _ _ : - - EXAMPLE 65
15 4,4'-[Dithiobi -phen: i
butanoic acid

This compbund was prepared according to the
procedure described in Example 50 using 4,4’-[dithio-
bis (2, 1-phenylenecarbonylimino) lbis butanoic acid bis

20 (1,1-dimethylethyl) ester (0.5 g, 0.9 mmol) from
. Example 43, 10 mL dichloromethane, 10 mL
trifluorocacetic acid, and 1 mL anisole. The crude
product was recrystallized from methanol/
dimethylformamide/water to afford 0.6 g of the title

25 compound, mp 165-166°C.
) : EXAMPLE 66
L- L- 2-[4-(2-{2-[4-(2- - rl S -
henvlcarbamovl] -phe igulf - i -
30 benz fonylaminol -propionic acid '

This'compound wag prepared according to the
procedure described in Example 50 using N,N- [dithio-
bis[2,1-phenylenecarbonylimino]-4,1-phenylene-su1fonyl]
bis L-alanine bis 1,1-dimethylethyl ester (0.4 g,

35 0.4 mmol) from Example 40, 10 mL dichloromethane, and
10 mL trifluoroacetic acid. The crude'product_was



To a solution of sodium ethoxide (13.7 g, 200.0 mml) in 100 nL

et hanol was added a sol ution 3-am no-propionic acid (30.0 g, 300.0

rrm)l) ngé)?# n% et hanol and the m xture was cool edpd@uédshsnr] C. The
of 6 slurry was reacted with 2,2'-dithiobi sbenzoyl

chlorlde (17.2 g, 50.1 nmol) and the reactlon was allowed to warmto

anbi ent tenperature. The crude $duct. was recovered by filtration,

dried, and ~dissolwed in water. The solution was treated with 25

gﬂarcoali fi&be&9étammdzeanceamretgdnolymhté?sFadagdote 0.2 g g of ler 3. .
_The resultin iltration and recrystallize
fron1ethanolgﬁgtgbg}gaéomsggxg %Pd¥iz 628 Sf the title conpound, -

201-203[err] C. EXAMPLE 77

2,2 -Di tthbIS[N—[4 (1 1- dIﬂEthy|Eﬂﬁﬁﬂﬂﬁﬂﬁé benzam del (General
met hod i olytion of 2 d|th|ob|sbenzoyl_chlorlde

(1.20 é 3. S8R SHALeE LA 1er 1 41 S-SRELRANY - GRS LDAmMgQusby to a
solution of dheavlchpbine o) 184sd] fan 15 gd :
pyri di ne at s g b8 | g 4 MO 96/04242

PCT/ US95/ 088 ' - 66- nixture was

stirred for 18 hoWhésacomppund] vaanpeeparedogenording tatbbephere. The

‘m xture was t thBefcshd t a 0 aqueous
HCl , and theﬁggega??% 88ackIBefctn tiRampl e gc?g§ﬁg ﬁeﬁ P?%?Pgﬁ/and washed

with #dter tBisk2 }lBﬁanY#QnEFEHB°BYBaﬂEP°] “4nt-phe ﬁﬁ?érlal was
recrystglI|zedrbbnylfmhnb]ebhsrLeahanﬂhetblsiBLﬂ -@imdthylethyl of the titwa
conpoun np r EXAMPLE 78 10
2,2'-Di th|0b|é?§f S ﬁylphenmyo%bn ﬁpdgfample 41, 10 BHi s conmpound was
prepared accdlahhgrpmethene. 10 mjehpifluaroacdtie a&idpl and 71 uskng

2,2'-di thiobkgigole. Tﬁéné%hecffeﬂhéﬁ &8s09e9ry§t§§1ma)ffam50 m. of

di chl oronet hane apd t ol ui 11.
- 15 .gimetﬂylga geywa er to afforg 0.3 & qf_the title
compound, mp 265°C. '

20

This compound was: prepared accordlng to the
procedure described in Example 50 using [R-(R*,R*)l
'(2-{2-[(tert-butoxycarbonylfphenylémethyll#carbam0yl]-
phenyldisulfanyl }-benzoylamino) -phenyl-acetic acid

25 'tert-butyl ester (0.2 g, 0.3 mmol) from Example 38,
10 mL dichloromethane, and 10 mL trifluorocacetic acid.
The crude product was stirred with éther/hexane and’
filtered to afford 73.0 mg of the title compound,
mp 231-232°C. |

30
carboxy-ethylcar, 1) - n igulfanyl] - zoylamino
| -propionic acid - | '
s - A solution of N,N’-[dithiobis(2,1-phenylene

carbonyl)1bis L-serine bis[0(1,1-dimethylethyl) bis



15 10 nL of pyridine. The crude product was . recrystallized from
et hyl ether-ethyl acetate to yield 1.18 g of the title conpound, np
- 193- 195[errk¥. 0 EXAMPLE 79 20 pCT/UR9508802
-Dithiobis| 9¥24% 0-3- (trifluoromet hyl )] henyl]- benzani del
© Thi s compound was prepared according to the general nethod of
Exanpl e 77 using 2, 2'-dithio- bi sbegaayl chloride (2.00 g, 5.83
mmol) in 50 nL of 25 - di chl oronet hane and - :
4-nitro-3-(trifl upypr@ixﬁyiﬁm&nyw)ester (120 3P, 0.4 Tmolindigom n 19 ni of

di Th
Pera "o o kgt a. m"%%%%%ar“ﬂ%%% S gl & 10
EXAMPLE 80 1N 2N2OH Guudhi abl oyed (130 i piem)d g dwursd ddhe methanol
This conpound “Bﬁ%é’rf&gé%afﬁ%éjéw 44 LK re51duﬂ.eW@|d1'IQIﬂBEi wifth

Exanpl e 77_using hl d 2 5. 83
mol) in 59 ni ofater and RXEracter tW%%Hi‘%géwg ehaks f:éu§ Ek?ﬁfanil.G

ng}3|0)4242 in 38 okygén pyds dhaesed hehru urdee mqnht}ms \gé?jer wh:.le VO
5 2
-67- rec‘?%‘t‘ﬁ?lg?edw?i? o?‘rq%?q‘ly °ace’f% 3t ‘Eexaé?s t0818|0 Adfter the 1.99

g of the title cdnpuhﬁﬂden@onmﬂtﬂgﬁ[was]QDmplete (2-18 hours). dilute
EXAMPLE 81 5 H@szas%&&é&béé(y‘# - é)' S('fﬁé R Ly )dma_raeded

benzam del epar ed accord| to the

general nfhod obYEﬁh%%F%t#qnu§V%§m%d2”1 Qﬁr' dried | 3ng,#ffy| chloride
(2.00 g, 5.83 m"@éb: stallitedf £268n ethyll c&&amt&mr&m 0.4 g of

3, 5- bls(trlfluor XLianll 11.6 mml) in 21 nL of

pyridi ne. The cr ec Tﬁ%ﬁ%? W%% é%%gékéhﬁ1ized from et hyl

acet at e- hexanes

EXAMPLE 70
15 ,2'-Di;hlob;g[§-mg;hg;z pgnzam;ggl (General method)

A saturated solution of ammonia in pyridine’
(15 mL) at 0°C to 5°C was treated with a solution of
2,2’ -dithiobis[5-methylbenzoyl chloride] (0.3 g,
0.6 mmol) in 8 mL dichloromethane. The solution was
20 allowed to stir for 4 hours, the solvents were removed
under reduced pressure, and the residue was triturated
with dilute HCl. The crude product was recrystallized
from dimethylformamide and dilute NaHCO; to afford
91 mg of the title compound, mp 188-189°C.
25 '
| .EXAMPLE 71
2,2’ -Dithiobisg[3-methoxy-benzamij
This compound was prepared according to the
procedure described in Example 70 using'2,2'-dithio-
30 bis [3-methoxybenzoyl chloride] (0.9 g, 2.3 mmol) in
10 mL dichloromethane and 15 mL of pyridine saturated
with ammonia. The crude product was pufified by column
chromatography (silica gel:dichloromethane/
acetonitrile). The pure fractions were pooled and
35 concentrated in vacuo to afford 92.0 mg of the title
compound, mp 188-189°C.



(1:9) to yield 0.34 g of the title conmpound, mp 213-214[err]C. 15

EXAMPLE 82 2,2' -Dithiobis[N-[4-chloro-3-(trifluoronethyl)phenyl]
benzam dajoﬂqlﬂaﬁz Thi's conpound was pr epar ed ac.cordiﬁgrmggmzZO _
general nethod of Exanple 77 using 2,2'-dithio- bi sbenzoyl chl ori de
(2.00 g, 5.83 mml) in 50 nL of di chl or onet hane and B
2- am no-5-chl or obenzotrifl uoride -642.30 g, 11.6 mmol) in 18 nL of
pyridi ne. The crude « product was recrystallized from et hyl

et her-hexanes to 25 ~ vyield 0.59 gxaspLRe72itl e conpound, np
129-131[err] G . 1-b iy EXAMPLE 83

2,2'-Dithiob 4= _ - ' ‘Thi s conpound
was prepared accol@ifig componadawas prgpaged agsonddngf texshgl e 77 using

2, 2' - di t hi obp$ocedure degezavedCAnOEkdRple 94 @sidg03,BW0R) rhie25 ML of
dlchloroneth%%e gnd g 4- |chlo&a§§hllng SO. 82 8, i_O6 mmol) in 8 nL
of pyrPdi ne. PHRd3cFE by P50y oride) (Q.Py gy P! B, BEOL) oiPet hyl
acet at e- hexan@smlo dichllordmethaneé. a8d goomLt bé pyridinenpatudaten
230-233[err] G : VO 98042 .

PCT/U895/088§§th anmonia’C e %%ﬁae groduct was puyég;eﬁ by column
EXAVPLE 84 chromagographyhi(gailira gela:dAdrhdpspmeniaRBénzani de]

Thi s conpounge¢@angepuedndcCordenguke ERfctions waedepablaBt 4ad of

Ex | 77 i 2. 2" -dithiobis- ' hl o1 2.0 , 5.83 |
AP Tl U¥cheReiatin InoRakuo Bo ar8SHASYR BongLaf| Fhe Fitls o o0 M)

thiobi -me

11. 7 mmol ) i eohpoundof mpyd8di-a®@0°CThe crude product was : triturated
with a hot m xture of ethyl acetate, ethanol and nethanol (1:1:1) ‘
and filtered to yield 0.64 g of 10 the title conpound, np .
227-228[err] C. EXAMPLE 73 EXAMPLE 85

2,2'=Dithiobg ebABirRyIIRhenyRiRapBI ML 6le i -

15 benzamidel (General method) .
2,2'-Dithiobis-s-aminobenzamide.(O.? g, 2.1 mmol)
was dissolved in 36 mL of pivalic acid at reflux and
was reacted with pivalic anhydride (1.1 mL, 5.3 mmol).
The solution was refluxed for an additional hour,

20 cooled to 40°C, and ether was added. ' The crude product
was collected by filtration and recrystallized from
dimethylformamide/water to afford 0.4 g of the title
compound, mp 288-289°C. : '

25 ' EXAMPLE 74
This compound was prepared according to the
procedure described in Example 73 using 2,2’-dithio-
bis-5-aminobenzamide (0.7 g, 2.1 mmol), trifluoroacetic
30 acid (4 mL), and trifluorocacetic anhydride (0.7 mL,
'5.2 mmol). The crude compound was recrystallized from
dimethylformamide/water to;afford'o.l g of the title
compound, mp 262-263°C.



Thi s conmpound was prepared according to the 15 general nethod of

Exanpl e 77 using 2,2'-dithiobis- benzoyl chloride (1.12 g, 3.26
mmol) in 25 ﬂkﬁﬁ%¥z .di chl oronet hane and 3, 4-di et hyl ani | pCEU$9B03M2(,
6.52 mmol) of pyrldlne The crude product was . triturated

wi th ethyl ether and filtered to yield 20 0.28 g of the title conpound,
np 224-227[err]C. : -65- EXAMPLE 86

2,-2"' - Di t hi obi s[[N-(3.5-di chl or~ophenyl ) benzam de] Thi's conpound
was prepared according-to the 25 gemng@LEmﬂmod of Exanple 77 using

2,2 -dithiobis- ) in 50 nL of

dlchloronethane &t 5 1 T : 05 T 7-mml) in 15

of pyridine. The crud@-ppéﬂﬂepnw@§ 2, 2'"1Fbé°'SﬁaﬁrﬁﬂéEOPPEﬁ?@%ﬁﬁnol t hen

ethyl ether to yl(%l 3 @0 1.5 fmbd glaf 3bhaLt gimets ?H@!ﬂﬂmi&é 338-236hE1 1] C.
EXAMPLE 87 -Emthlobls é4 quor hen benz

Thi s conpoiénd wa§eﬁF@ﬁ¥ QLN FotPhé wis §8ﬁ5€59 W%Fhoﬁeﬂ?°yl

Exanpl e 77 usi ngchldridiet HioQki g, 3.3 momenan;al thel soldeibh. ®#8sgalRowed

ggg}bSBE/ggBSE O%o stir forMQ %@&9@242water was adgsd to the reaction,

di chl or onet hane &ié priddustowas| iselagedsbygfiltratios,oandnpl) in 5 nL of
pyridine. The Cr%@%r@%&ﬂ?ﬂ&é@@§from dimh%h&!&é&ﬁﬂmﬂﬁé?té&ka Kbiaﬁhrﬁﬁhy|

acetate m xtur | t ered rom anol -DVF to
yield 5 10 0 1xafe® toh@EEorde Ocdnfolld thgp tak eZEQFBPP :
EXAMPLE 88 mp? 2% 3-@74ibi s[ N- [ 3- (trlfluoronethyl)phenylIbenzan1de]
Thi s conmpound was prepared according to the 10 general nethod of
Exanple 77 using 2,2'-dithiobis- benzoyl chloride (2.00 g, 5.83
mmol) in 50 nL of di chl or onet hanBXAMBL 3ﬁ1nobenzotr|fluor|de (1.87:

g, . ' 3,3'-[Dithiobi -phenylene nyli big-
15 propionic acid “
- To a solution of sodium ethoxide (13.7 g,

200.0 mmol) in 100 mL ethanol was added a solution
3-amino-propionic acid (30.0 g, 300.0 mmol) in 100 mL
ethanol and the mixture was cooled to 0-5°C. The

20 resulting slurry was reacted with 2,2’-dithiobisbenzoyl
chloride (17.2 g, 50.1 mmol) and the reaction was
allowed to warm to ambient temperature. The crude
product was recovered by filtration, dried, and
dissolved in water. The solution was treated with

25 eharcoal, filtered, and concentrated. HCl was added to
a pH = 3. The resulting solid was recovered by
filtration and fecrystallized from ethanol/water to
afford 12.0 g of the title compound, mp 201-203°C.

30

Qggggmiﬁgl (General method)
' A solution of 2,2’-dithiobisbenzoyl chloride

(1.20 g, 3.50 mmol) in 25 mL of dichloromethane was
35 added to a solution of 4-tert-butylaniline (1.04 g,
6.99 mmol) in 8 mL of pyridine at 23°C. The reaction



11.6 mol) in 15 nmL of pyridine. The crude product was .

recrystallized fromethanol, then ethyl ether to yield 15 0.519 g of
the titl § CRgynd, np 167- 168[ err]C PCT/USOS/08802
EXAVPLE 38 2,2 -Dithiobis[N(2-nethoxphenyl)benzam de]

Thi s conpound was prepared according to the 20 . general nethod of
Exanpl e 77 using 2,2'-dithiobis- -gdenzoyl chloride (2.00 g, 5.83
mrol) in 50 niL of «di chl or onet hane and o-anisidine (1.42 g, 11.5

nmol ) inll mlxtﬁﬁeﬂ%?ﬁfs@&fr?%nﬁorTﬁ$ ?6@@@ é&cnhnt Yider nlﬁrogen

recrystallized frometha e cetate - yom -

acetonitrile® gﬁ“ﬁsﬂ? ?EI % 6%#%11 Y3 ??é‘l’%n r eé', (2:% é)

154 155C. tr:.t:urated with 5% aqueous HCl PauwdPl th®(resulting sol:.d
-[Di t hi obﬁ(éohasegal efﬁi@?ﬂibﬁ”él?&'@ééh@dtﬂ& witer to

phenecar boxyl | c ster ener al _ met ho A
sol ution of Zlélgdﬁ:]?ﬁlﬁ’ﬁ‘l" ® %@'Fc"chl ofi§ecrude mat(@%.‘(ml a8 83 nmmol) in 50
mL of dichl oreceysearlieed from eﬂﬂﬂbdetEEfbétﬁaﬁ¢Iﬁtdﬁ ie1dy.24 g

gyfpdimrjleZat hégppﬁg Eﬁ'f]é?r @ggﬁ%‘gxy@tﬁ %C?Urélv\gsmg?! z'r:ag %gr miBO];l-o(Jrs

at 23[err] C under ni trogen at m)sphere The precipitate forned

WD 96/ 04242 EXAMPLE 78 . PCT/ US95/ 08802

- 70- ' was cpllected byflltratlon thentrlturated with 5% :
aqueol® HO &ré ol g KNc.t3 -methyiphenyl ) product. The

crude materi al V\/a'shiscemapahﬁdzmhfprspared a.ccd:fdlm tdgirghe then from (

gggt gg'zE ;Llr]%&gréf ﬁ(é@llxgd %P lgxaxﬁple 7'Pfu§ﬂ'?g t%ﬁ%&ng-

2.2 -Di 1 hi obbenspyh-chlorider (2ed0yg ) fhedd okl ain & mL of This
conpound msdi’é&?ﬁf&ﬂe@ﬁ&&édéﬁ@ hocdfiRidthe (1960921108 hgkof dcanple 77

u5|ng 2 2" - | S-
ml, of pyridine. The crude product was
recrystallized from ethyl ether- -ethyl acetate to yield
1.18 g of the title compound, mp 193-195°C.
EXAMPLE 79
20

_ 'This compound was prepared according to the
general method of Example 77 using 2,2’-dithio-
bisbenzoyl chloride (2.00 g, 5.83. mmol) in 50 mL of

25  dichloromethane and 4-nitro-3- (trifluoromethyl)aniline
(2.39 g, 11.6 mmol) in 19 ml of pyridine. The crude
product was recrystallized from ethji.ether to yield
0.25 g of the title compound, mp 167-169°C.

30 | : .~ EXAMPLE 80
2'-D i -(3- ' benz
‘This compound was prepared according to the
general method of. Example 77 u_sirig.- 2,2’ -dithio-
bisbenzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
35 dichlorcmethane and 3-bromoaniline (1.98 g, 11.6 mmol)
in 16 mL of pyridine. . The crude product was



- benzoyl chloride (1.12 g, 3.26 mml) in 25 nL of di chl or omret hane and
4- am nobenzotrifluoride (1.05 g, 6.53 mmol) in 8 nL of pyridine.

The crude product was recrystal lized fromwater- DVF t gephRbsos8ezt 7 9
of the 15 WOPR424€2 conpound, - np 272-275[err] C.

EXAMPLE 92 2,2 -Dithiobi's[ N-(5-brono-2- pyr| m di nyl )benzam del
This compound was prepared according to th? general- net hod of Exarrpl e
77 .using 2,2 -dithiobis- * benzoyl or| de (2.00 g, 5.83 mol) in 50

Ti (7)f mml) in 1%&%% ne. cgurhe Kcylu% pro u%:f{é*v\!iar%sn%d %“l%t:ird?turat ed

with a hot mxtu:|=eg%fge‘? yihe detteke qampound, “‘%t%& %G tered, and
rTecrystallized first from DV, ~ then from acetonitrile-DVF to yield

0.40 g of the title conpound, %5§5err]g.
EXAVPLE 93 30 2,2'-Di thiobi [N (4-C Es‘ | ) benzani de]
Thi s conpoiind waz. 2t Rittipbis g (23 oromethvlliphemyiddd of _
Exanpl e 77 USinQQéﬂéﬁmihég'Ob's‘ _ benzoyl chloride (2.00 g, 5.83
mmol) in 50 nmL o i chl or opet hane and 4- ani nobenzonitrile (1.38 g,
35 11.7 mol) in ?H?#nFQWP?HHQcﬁﬁﬁePrQHﬁF%ﬁlﬁEFRﬁqiﬂﬁ:thﬁP

triturated wth gefi@faln Méthicd B atathp e 1 Atwsiaryl 2,27 -dithddb 96/ 04242
PCT/ US95/ 08802 -71- h | (1:1),
filtered, and r RFSREBFIYL PIqTHde (2-0Q ﬁfano‘le%ﬂlz—ﬂbwa?t &R 3f ?/%Lel 0.37 g
of the tiibe dlchimmmmemhang)énd)3yﬁihﬁsgtrlflupromethyl)anlllne

EXAMPLE 94 & gt Ui % ﬂ%ﬂurﬁmwfﬁwaﬂi@nwmwa
Thi s conpound vvas red accor to the ener al %lhod of
Exanpl e 77 usi ngPQO‘-?uc'éll‘t’#F Omgrysta lizegd LXAM 4NYDr iaRetRESRSKaness3

mol) in 50 nL o{1:9) to yield 0.34 g of the title compound,
' mp 213-214°C. - |
15

This compound was prepared according to the
20 ‘general method of Example 77 using 2, 27-dithio- -
bisbenzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 2-amino-5-chlorobenzotrifluoride
(2.30 g, 11.6 mmol) in 18 mL of pyridine. The crude
product was recrystallized from ethyl ether-hexanes to

25 yield 0.59 g of the title compound, mp 129-131°C.
'EXAMPLE 83
2.2'-Dithi -(3.4-dichlor 1 i
_ This compound was prepared according to the
30 = general method of Example 77 using 2,2’-dithiobis-

benzoyl chloride (1.04 g, 3.03 mmol) in 25 mL of
dichloromethane and 3,4-dichloroaniline (0.982 g,
6.06 mmol) in 8 mL of pyridine. The crude product was
recrystallized from ethyl acetate-hexanes to yield

35 0.184 g of the title compound, mp 230-233°C.



10 di chl or onet hane and 4- ami nophenyl nethyl sul fone . (2.00 g,

11.7 nmmol) in 16 nL of pyridine. The crude product. was
recrystallized fromacetonitrile-DVF to - yield 2.0 itlhe
conpoundWO§09243_ 238[ err]C. 15 Fct) E&@gl“&

2,2'-Dithi

conpound was prepared according to the

using 2,2'-
of 20

11. 7 nmol )
with a hot
recrystall
conpound,
96

conmpoukd masbpnapxledh&ocmdelhg 00 ghe5383 mmolknimab0mbhofl of Exanple 77

using 2,2
of

obi s[ N- (6-chl or o- 4- pyri m di nyl ) benzani de] Thi s
general nethod of Exanple 90

di t'hi obi s- x benzoyltﬂﬁ%N|de (2.00 g, 5.83 nmol) in 50 nL.

di chl oronet hane and 4- ampgofsi@) gy opyrimdine. (1.51 g,
in 12 m_of yr|d|ne The crur"?(;oduct was . triturated

.tered, and

i zed frwmm compoaﬁetﬁastprépaﬁéﬁ &Qcaraiﬂgots&:ﬂeof the title
25 EXAVPLE

%enﬁrgﬁ é%%ﬁf%ﬁrﬁ%%%sny?)‘am%n? ¢R{ ~dithiobis-  ,7°g

or onmet hane an 4-70doani |1 ne | in

dH%FhQBkémﬁthane &néo Ldfwaw%iﬁﬂa %y 68 mol) in 50 nm

20 nL of pyriarﬁemm?ﬁé tRude BhoafcPyridine. Th?e%F?@?aP¥9§ fWan

wat er - DMF

-72-
2, 2" - Dbt hi

and methanol (1:1:1) andE&i&ﬁEE§g7t° yleiéE§5é£8802
obtbgNciRleccompphndy | MpeR22Zn22i@?C. . : ~ This conpound was

prepared according to the general nethod of Exanple 77 using

2,2 -dithi

di chl or omet hane and o- toIU|d|ne (1

pyri di ne.
et hyl acet

obis- 5 benzoyl chl oride 9? 00 g 5.83 mml) in 50 niL of
nnDI) in 10 mL of

The, gr upg Pdapt m xture of

to y|eId Oaai Sng €388$p$ﬂgd w??epf%ﬁ%%%§é£6%%% f%%gLFceégn;trlle DVF

20

25

30

35

general method of Example 77 using 2 -dithiocbis-
benzoyl chloride (1. 12 g, 3.26 mmol) in 25 mL of
dlchloromethane and 3 4-dimethylaniline (0.79 g,

6.52 mmol) in 8 mL of pyridine. The crude product was
triturated with ethyl ether and filtered to yield

0.28 g of the title compound, mp 224-227°C. '

EXAMPLE 86
2.97. f_ - -

This compound was prepared according to the
general method of Example 77 using 2,2’-dithiobis-
benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 3,5-dichloroaniline (1.87 g,

11.7 mmol) in 15 mL of pyridine. The crude product was
recrystallized from ethanol, then ethyl ether to yield
0.78 g of the title compound, mp 235-236°C.

Thls ccmpound was prepared accordlng to the
general method of Example 77 using 2,2’-dithiobis-
benzoyl chloride (1.00 g, 2.92 mmol) in 20 mL of

t otyiieheatedSwitnf at hot Snixturéi bf ce€RPDOAGEat®, 266haddL (dec. ).
WO 96/ 04242 :

{



EXAMPLE 98 2,2'-Dithiobis N-(2-ethyl phenyl)benzam del

Thi s conmpound was prepared according to the 15 general nethod of
Exanpl e 90 usi ng’ 2!4; -di t hi obi s- "~ benzoyl chloride (2. QTousesosso:2
mmol) in 50 WP B4 di chl or onet hane and 2-ethylaniline (1.40 g, 11.6
mol ) in 12 mL of pyridine. The crude product was '
recrystallized fromacetonitrile-DVF to yigdgl 1.0 g of 20 the title
conmpound, np 255-256C. A EXAMPLE 99 '

2-2"EﬁthiObiS[Nd&chlb&ﬁhéth&hebaﬁaaaiﬁmhoroanlllne (0TB53 gpnpound was

prepared according.to n d o
2, 2" -dithiobis- 5 H zﬁ P?dgyfgﬁégg 3h52 ] ur)89°3§§92¥?s
di chl or omet hane amdtmxamedopythnh@tnetpgneé gthyl acetagesmp®buyein 14 nl

of pyridine. Thef&&%@&earOQhatr@%&yatalllzhalt&aateéh&hbm gmﬁ0ton¥5éyae of
acetonitrile and er-DMF to

30 and recrystalliz rom wa
yi el d 5 0.08- &4oﬂ PﬁetPFtFétiﬁnﬁamﬁﬁunﬁp §é4&§§5 @EQFC
EXAMPLE 100 2,2 -Dithiobis[N(2-chlorophenyl)benzam de] 35

Thi s conpound was prepared according t general nethod of
Exanpl e 90 using 2, 2" -di thi obi s- OE)E%’%G?%M .

PCT/ US95/ 08802 2.2'-Di t i ifluorom nyl
chloride (2.00 g, 5. 8 59 thObreEareddaeabeaQﬁgtegnenénd
4- am no- 6- chloropyr|n1 |ne pyri di ne.

The crude ¥ oducepRg¥ral met P§SF§FWP}§d7?|P§Pn9rén?efﬁiHBF°9%§fone t hen
fromb5 acet obienzidyd- Bt orddel €2J00. §7 §.68 mmel)i Lhe500mpoofid, np

247-249err] C dichloromethane and 3-aminoben§§é¥?k§u$91de (1.87 g,
11.6 mmol) in 15 mL of pyridine. The crude product was
recrystallized from ethanol, then ethyl ether to yield

i5 0.519 g of the title compound, mp 167-168°C.
EXAMPLE 89
2’ -Dithiobig [N- (2- .
_ ~This compound was prepared according to the
20 general method of Example 77 using 2,2’-dithiobis-

benzoyl chloride (2.00 g, 5.83 nmol) in 50 mL of
dichloromethane and o-anisidine (1 42 g, 11. 5 mmol) in
10 mL of pyridine. The crude product was
recrystallized from ethanol-ethyl acetate, then again
25 from acetonitrile-DMF to yield 0.634 g of the title '
' compound, mp 154-155°C. '

EXAMPLE 90

30 wmmw (general method)

A solution of 2,2’-dithiobisbenzoyl chloride
(2.00 g, 5.83 mmol) in 50 mL of dichlorcmethane was
added to a solution of methyl 3-amino-2-thiophene-
carboxylate (1.82 g, 11.6 mmol) in 14 mL of pyridine at
35 ' 239C. The reaction mixture was stirred for 18 hours at
23°C under nitrogen atmosphere. The precipitate formed



2,2' -Dithiobis[N-(3-nitrophenyl)benzani de] 10 ' Thi s conmpound was

prepared according to the general method of Exanple 77 using

2,2 -dithiobis-. benzoyl chloride (2.00 g, 5 83 WC)I‘MQ%M

di chl or SNROPEH42 and 3-nitroaniline (1.60 g, 11.6 13 n1_ of
pyridine. The crude product was 15 recrystalli zed once from '
_ethanol -ether, then twce from . _ getonltrlleDIVFvvater to yield 0.79
g of the title - cogpound, >27 Perr]C

This EEm%Sﬁn%&m%°lfe%$€d“%£ibﬁ%*%“€%( %‘”WWQ%M o
Exanpl e 77 W‘fpz‘?&d 53" d Vien N VREE RO oft IB’GJ]Gg 5.83
mmol) in 50 pntodxict. The cbmdemmteeﬂ'mﬂe waEl rﬂecrystrdiérm@sﬂﬂﬁmam de

2.00 g, 25
\(Nas stlgrred %or ays at ;ﬁ%uncﬁer m%foi P ed C!ettlrfdgsI}phrHeig"t ur‘?’he

“crude Producef e reids f M@M250-252 tonitrile to yield 0.70 g
of "‘the title conmpound, np 150-151[err]C (dec.). 30

EXAMPLE 103 2,2 -Dithiobis] %L@gﬁ# g&t hyl et hyl ) phenyl ] benzam de]
Thi's conmpound was prepared accord| general met hod of

Exanpl e 90 2o I ; 10% £1)Q pii e

| 50 mL of 1.60 g,
o) 180 M Ol conghil “‘ﬂ'eﬂf@ﬂﬁm&dr‘ﬁ%@%&%‘ggsz( ’
-74- 10 generrinmgthod o Bxangl eyt BHag he'adidhighidrct was

recrystal |l i 268h3o¥ X cHI¥RGE efoNd rgle:%mm' élrfl 25 mL of0. 45 g of the {
title conpo EXAMPLE

104 %zéhi%”"" B R 4R eRee (.05 9, TThis

conpound wasé (B pemal) aor @ dilngf Eyrialine. The crude product was
recrystallized from water-DMF to yield 0.47 g of the
15 title compound, mp 272-275°C.

This compound was prepared according to the
20 general method of Example 77 using 2,2’-dithiobis-
: benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 2-amino-5-bromopyrimidine (2.03 g,
11.7 mmol) in 16 mL of pyridine. The crude product was
triturated with a hot mixture of ethyl acetate and
25 ethanol, filtered, and recrystallized first from DMF,
then from acetonitrile-DMF to yield 0.40 g of the title
compound, mp 249-253°C. o

This compound was prepared according to the
general method of Example 77 using 2,2‘-dithiocbis-
benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 4-aminobenzonitrile (1.38'g,

35 ©11.7 mmol) in 11 mL of pyridine. The crude product was
triturated with a hot mixture of ethyl acetate and



general nethod of Exanple 77 using 2,2'-dithiobis- benzoyl chloride
(3.00 g, 8 74 - mol) in 75 nL of 10 di chl oronet hane and 3-i odoaniline
(3.82 g, %muz in 17 nL of pyridine. The crude pPCHUSISHORBE2
triturated with hot ethanol, filtered, and recrystallized first .
from wat er - DVF, then from et hyl acetate ether to yield 0 45 g of the title

conmpound, np 184-186[err]C (dec.). 15 -71- EXAMPLE
105 [4-(2-{2- [4-(Di ethoxy-phosphoryl nethyl)-phenyl-

car banoyl ] - phenyétrhaauﬂf atlyd 1)- befiddered, n@nd aedrystallized §we8phoni ¢ aci d
di et hyl ester f I R to the
general net hod o% arrp Dﬁy usﬁ'ﬂ@%‘e ?h?ggpgﬁdtwgﬁ'égoyl chl ori de
(2.00 g, 5.83 mAAMPURG0 MR ZH2 - C. d| chl or omet hane and di et hyl

4- am nobenzyl phosphonat e (2 90 g, 11.6 mml) in 23 nL of pyridine.
The reaction 25 m xture was sti rreg?‘%@b g gys -at 23[err] C under
nitrogen at m)sphere The crude uc

S recrystlal lized from

LONVIig RRen ‘:.:,1; s 1=

acetonitrile-D et vl

4, 4' -rdi.t hi obi s(2. 1- p?]ens;’loce%n& T dé)rt'il q rﬁrneopablesbenzm o Gl d] (CGener al
met hod) genengl A & 2 a(ﬂ‘d"h(’fi’@@

11.6 mol ) in Z%ét’yz lpdﬁléltiuh tmsooad;i,ect.mww) Nn 3 mL of

trlrrethyIsHyIac 4.25 was etlrred
until al1tQ@he sdft rgo‘? g gt#@gmaph%@gwﬂb%%n%

PCT/ US95/ 08802 (2.00 g, 11.7 mmol) in 16 mL of pyrigine. The cxud§ ution
of 2,2'-dithi Ob'%gat& '%&Q'%éf&?ségw&éh from acetdiit¥mle-oMr 2o m of

di chl or onet hane

resultin reactlaaét re was
stirred for 18 hpiekd a¥ g of the &Litke Lﬁﬂi@° r??s% re. The

m xture was then 5 concentrated and the reS|due was triturated with 5%
aqueous HCl. The resulting solid was c%&% y filtration and
washed WI:E'% water to vyi el d the crude E'%dgg
1D -(6- -4-

This compound was prepared according to the
general method of Example 90 using 2,2’ -dithiobis-
benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of

20 dichloromethane and 4-amino-6-chloropyrimidine (1.51 g,
11.7 mmol) in 12 mL of pyridine. The crude product was
triturated with a hot mixture of ethyl acetate and
~ethanol, filtered, and recrystallized from .
: acetonitrile-DMF to yield 0.38 g of the title compound,
25 mp 254-256°C. :

.EXAMPLE 96

This compound was pfepared according to the
30 generdl method of Example 77 using 2,2’-dithiobis-
benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 4-iodoaniline (2.54 g, 11.6 mmol)
in 20 mL of pyridine. The crude product was
recrystallized from water-DMF to yield 1.48 g of the
35 title compound, mp 268-271°C (dec.).



product. The crude material was recrystallized tw ce from

acetonitrile-DVMF, then triturated with hot 10 ~ acetonitrile and filtered
to yield 0.075 of the title conpound, np >285[ er bbb .
EXAMPLE fﬁ%a%um& 2,2 -dithiobis(2,1- phenylenecarbonylln1no)g|sben20|c 15
Thi s conmpound was prepared according to the general nethod of '
Exanpl e 106 usi ng a suspensi on of 2-am nobenzoic acid (2.40 g, 17.5
nmol) in 24 nL of : spyri di ne, N—net% -N-trimethylsilylacetanm de (6.33
g, 20 43.6 mmol) and 2, 2" - dltthﬁAﬂﬁﬁﬁZ@yl chloride (3.00 g,

8.74 mmol) i . ( _ m xture was

stirred for #&=fs > = . ‘ - ==st-nosphere. The crude
material was ‘tri tmm.‘lse(d:omndmnd was paegﬂmedt an:lcerdAngoItndthas formed, which

was col lecte I | hze
acetonltrlle%ig%i%ral d@éhdd to 5.e|3ﬁe%§§§§ab 2 giEh?Eb conpound
np 242 45[ePFP@°@&e&hﬁ°r1de (2 00 g, 5.83 mmol) 1n 50 mExafPLE 108 30
(4-{2- [2- (4d€ashu@rbam)ahe ahany-ecolbddive) (1RReny!,- 11.7 mmol) in

weo. pr opar 6 BoB% GinGIegeRe  The SEuek RFcRuck aog: CEAEHERESA00 Lsi ng a
suspensi on ofwith a: ho¢-wnmm@ghenﬁla@éwﬂcaaemdtgla&d ethatod and) in 16 nlL

35 of py ;e@é:%h N%E%%yg&pt gk];@%hé'&aw Be 28 9§.eld 0.11(§ 48 9. 28.8 |

~and 2, I sben
PCT/ uéés/ 0BBGHe bABlEcCOmPONTA, D 224-225°C (dec.). - 76-
(2.00 g, 5.83 mmol) in 50 nmL of dichloronethane. The reaction (
‘mixture was stirred for 2 days at der- | ni trogen N
2@*&*@#@&& _ _- with acetonitrile,-

at nosphere. The crude naterlal
filtered, 23 t-2 ‘
nmet hanol , and

Ol , 11 behaafh triturated with
This ccmpound was prepared according to the -
15 general method of Example 90 using 2,2’-dithiobis-
‘benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 2-ethylaniline (1.40 g, 11.6 mmol)
in 12 mL of pyridzne.' The crude product was
recrystallized from acetonitrile-DMF to yield 1.0 9 of
20 the title compound, mp 255-256°C..

EXAMPLE 99

This compound was prepared acéording to the
25 general method of Example 90 using 2,2’-dithiobis-
benzoyl chloride (3.00 g, 8.74 mmol) in 75 mL of
dichloromethane and 4-aminopyrimidine (1.66 g,
17.5 mmol) in 14 mL of pyridine. The crude product was.
triturated with a hot mixture of acetonitrile and DMF,
30 filtered, and recrystallized from water-DMF to yield
0.08 g of the title compound, mp 234-235°C.

- EXAMPLE 100

35 This compound was prepéred-aCcording'to the
general method of Example 90 using 2,2‘’-dithiobis-



filtered to yield 0.47 g of the title conmpound, np 257-260[err] C
EXAMPLE 109 10 2,2'-Dithiobis[N- (4-am nophenyl)benzam del

di hydrochl ori de . To a sol ution of CT/US95/08802 -

2, 2" - di t hi obW%O¢U2ni t r ophenyl ) ~ benzamide] (0.309 g, 16. 565 mmol ) in
75 mL of met hanol, was added Ra-Ni (0.3 g). The resulting reaction
15 m xture was stirred at 23[err]C for 3f3hours under hydrogen
atmosphere. The catal yst wassrenoved by filtration, and the filtrate

was m xed W th 18ekkogh eameemaéat(edoo g, saguemmMslHCin SbemLcofcent rat ed
i n vacuo.

f or nmed, ZOW‘]en t%&ﬁh%8§°@5£F88Fe f%%gpéeg ﬁg??ﬁ&%F%@ ég gtﬁ2a3§q$|d

acetonitrile, andif.iel meodd tio yeemu of1pyrgdanet heThe crudetprodwapod®®, np
>260C. efrgﬁgﬁlﬁ ged first EréNPEEhlﬁglzécetoﬁez'thEhtErQﬁlS[N'

[ 4- (am nocar bonyl nzam

d
accor di ng o theacet031§€ﬁ FaPMWeFﬁoMiSFdEQaﬁﬁlg ?# EQanREEE cOTP &Bﬁpare

benzoyl chloride 2@@.-a492.7 mol) in 100 nL of - dlchloronethane and
4- am nobenzam de (3.20 g, 30 23.5 nmol) in 26 nL of pyridine. The crude
product was triturated with a hot m xture of acetonitrile and DV,

filtered, recrystallized fron1ethano| ﬁ&EEEEENEOI triturated with a
hot m xture of : ad-hRidegl d 0.563 g of 'the

title conpound, 3 O erT ] - no'- ' _

PCT/ US95/ 38802 - Thls compound was prepared accordlng to the

EXAMPLE 111 nerdl- ReltihiodbioF| nﬂﬂhubaﬁgnglethdhbhmbhmsde]

A sol ution of 2 di t ( mol) in 20
nL of dlchloroneé;%ﬁﬁ’aa§gﬁ&53 é5 o g §W93em9815 l gtpgnggf _

N, N—dlnethylethybmuhﬁomume;hane and 3- n1troan111ne (1. 60 g, 11.6 mmol)
in 13 mL of pyridine. The crude product was
15 recrystallized once from ethanol-ether, then twice from
acetonitrile-DMF-water to yield 0.79 g of the title
compound, mp >270°C.

EXAMPLE 102
20 2,2'-Dithi -[2- h
This compound was prepared according to the
general method of Example 77 using 2,2’-dithiobis-
benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 2-aminobenzenesulfonamide (2.00 g,
25 11.6 mmol) in 16 mL of pyridine. The reaction mixture
was stirred for 6 days at 23°C under nitrogen
atmosphere. The crude product was recrystallized from
acétonitrile to yield 0.70 g of the title compound,
mp 150-151°C (dec.).
30 ' ' :
_ EXAMPLE 103 . _
2.2’-Dithi -[2-(3- n -4
This compound was prepared according to the
general method of Example 90 using 2,2'-dithiobis-
35 benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of
dichloromethane and 2-isopropylaniline (1.60 g,



(0.8 nL, 7.0 mol) and triethylamne (1.2 nm, 9.0mml) in 20 nmL of

di chl oronet hane at O[err]C. The m xture was stirred for 40 hours at
roomte a and was then washed with brine, GdAskoSissioz
I\/gSQerP‘? Fm&égncentrated to 10 give 0.9 g of an oily solid. The
solid was redissol ved in chloroform dried, and concentrated to -
yield 0.82 ¢ of the title conpaund as an 0|I NVR :
(CbC[err]): [err] 8.02 ¢d, 2H), 7.56 (m 4H), 7.39 (t, 4H), 4.06

(t, 4H), 2.741(& mébl) 2n403 (AL éﬁl'ﬁ r:ﬂ@:.ne The c¢rude roduct was

EXAMPLE 112 on | suj yI ] - phenyl }
- or phol i n- 4r§FI¥§F%§%%ﬁ%&NQWPce t6n’ 71\ \)’IB#%'][E@{Z °dﬂ b| sbenzoyl -
chloride 20 0.45(g.0£fgths. ﬂltrlmlqommommmm)miﬁdﬂ'b?@net hane was added

dropwi se to a solution of norpholine (0.64 ni, ) 7.0 mol ) and
triethylamne (1.2 niL, 9.0 mmol) in 20 L of di chl or onet hane at
O[err]€. The mixture was stirred fE*AMPLE 10‘16 hours ‘at ‘room t enperat ure

and was thenaye @5 b Penzaiidsh over MgSJ err] and
concentrated to |eI

' t] tIe oun as a foam
gmsos-m[e;;:r:::e;i;mfbim?fﬁz:zgzzﬁ;m, A, 8 o,
EXAVPLE 113 peng, {&aiarfa gﬂ%@fg' | 81974 ﬁeaﬂor%hsﬂwyéé' sul fanyl ] -
phenyl } -t hi onor %%}I n-4 i s conmpound was prepared
accordPng todi Bsmthﬁ%ﬁeﬁ Iretodepntlivantd 2 19 Lﬂs'?ffg mmck ). di t hi obi s-

benzoyl chl ofhde7 (AL Oof, pyridif®] ) THe 28nide PYroduct was tRBRtER42 {
PCT/ US95/ 08802

di chl or omet h‘&?\'éha]f‘l‘attﬁ?%%?’phoﬁ')htée’('?fl’?m ToeRY %33?“‘3 first -
“triethylam nér(m vabner-ODMB, ntien fromOetilybfacetate-etthenh| o gnissldhne, to

(cociferr)): 3" 10 55" ofe (PR ompouna, o5 A BREEPGEE TS | Oy, 700

(m 2+p, 4.06 (bs 4H), 3.52 (bs, 4H), 2.76 (bs, 4H), 2.55 (bs,
4H) . . ' EXAMPLE 105 .
4-(2-{2-[4-(Di -phosph hyl) -phenyl-
carbamoyl] -phenyldisul fanyl}-benzo ino) -benzyl] -
_ hosph a ieth
20 ‘This compound was prepared according to the

general method of Example 77 using 2,2’-dithiocbis-
benzoyl chloride (2.00 g, 5.83 mmol) in 50 mL of.
dichloromethane and diethyl 4-aminobenzylphosphonate
(2.90 g, 11.6 mmol) in 23 mL of pyridine. The reaction

25 mixture was stirred for 3 days at 23°C under nitrogen
atmosphere. The crude product  was recrystallized from
‘acetonitrile-DMF to yield 2.60 g of the title compound,
mp 237-238°C (dec.). )

30 S EXAMPLE 106
4,4’'- iobi = ! 1im bisbenzoi
acid] (General method) | . y .
To a suspension of 4-aminobenzoic acid (1.60 g,
11.6 mmol) in 20 mL of pyridine; was added N-methyl-N-
35 trimethylsilylacetamide (4.25 g, 29.2 mmol), the
mixture was sti_rr.e_d'until 'all the solid dissolved, then



EXAMPLE 114 10 4, 4" -rDi thlobls(2 1- phenylenecarbonyl)]bls- bis(1.1-

di net hyl et hyl) ester-l pi per azi necar boxlic acid Thi s conpound
was prepared accor2('j4 ng to the general nethod of Exanppermisodossbzng
2, 2' - di t hi oblV9.96/04242 benzoyl chloride (1.0 g, 3.0 nmol) in 20 nL of 15
dlchloronethane and t-butyl piperazi necarboxylate (.4 g, 7.5

mol ), triethylamine (1.2 ni, 9.0 nmml) inqg. 20 mL of

di chl oronet hane. The crude product was chromat ographed (Sigerr],

CHC [err]/ MECH 9a/§b1helahvef120é galtnloblsaénha 1t¢hier£@appyn@ba§,
solid, nmp 96-99C,

ARG Nk
4H), 7.20 5. ?31m99}w én7 °§r§1°§ 850 EEha&?DWé% %%d?%s 2@%?
3.23 (bs, 4H), 1ré8u@s;ng8hkactlon mlxture was stirred for 18 houd®lat 115
25 2,2'-Di th b | f
2 2. -dlthloblsbeﬁzgspya%¥ ﬂgéggggﬁeazﬁg%gggre 3. Togt tﬁ&éa% 3, e
di chl or omeBhane ﬁ@§0§§§§§ted and gheprpsidus HagoFG%FBﬁa§¢dcY%¢%p5%pyIan1ne
(0.52 i, adu éoﬁgvhtlandThéleéBMhemhgeséila ﬁas 8of188Béa by 20 nL 30

f dichl th
otirred for 3 hodlitaREeRcAn HRERER WERD watét tQoyialqaend Suie " el o
0.65 g of the tipreduchpouie crude mapelidl2wlfcret¢fystallizediMwice

DVSO- d 6 t, 2 7.29
Et ZFD[e;fg; E?@hﬁaésﬁggﬁgrligﬂ MF, Sinbh: 5%5% Zté§ Pth hot FD
96/ 04242 10 pCT/ggggpgggggle and flltered to yiel 0 075 g of 7che tltle

EXAMPLE 116 cofn oﬁﬁd(Pﬂngﬂésﬁe | - car bonyl ) - phenyl di sul f anyl ] - phenyl }
-plpera2|ne 1-yl met hanone A sol ution of

-[dithiobis(2, 1-phenylene- 5 carbonyl)]bls- bi s(1, 1-di met hyl et hyl)
ester-l- plpera2|necarboxyllc acEHAMPﬂEGlOg 0.95 nnDI) from
Exanpl e 114 in 39 gl_

15 - agcid _
This compound was prepared according to the
general method of Example 106 using a suspension of
2-aminobenzoic acid (2.40 g, 17.5 mmol) in 24 mL of
pyridine, N-methyl-N-trimethylsilylacetamide (6.33 g,
20 43.6 mmol) and 2,2’ -dithiobisbenzoyl chloride (3.00 g,
8.74 mmol) in 75 mL of dichloromethane. The reaction
mixture was stirred for 4 days at 23°C under nitrogen
atmosphere. The crude material was triturated with
acetonitrile. A solid was formed, which was collected
25 ‘by filtration and recrystallized from acetonitrile-DMF-
' - water to yield 0.90 g of the title compound,
mp 242-245°C (dec.). '

|  EXAMPLE 108
30 4-{2-12-(4- ' - ' -ph 1-
" disulfanvl]-benzoylamino}-phenyl) - ' _
This compound was pfepared'according to the
~general method of Example 106 using a suspension of .
4-aminophenylacetic acid (1.80 g, 11.6 mmol) in 16 mL

35 of pyridine, N-methyl-N-trimethylsilylacetamide

(4.18 g, 28.8 mmol) and 2,2’-dithiobisbenzoyl chloride



O[err]C and treated with HO gas. ‘A solid forned I medi ately, the

m xture was stirred for -2 hours and 10 then filtered. The solid was
dried to vyield 0.45 g of the title conpound, np >2 ; -

" NMR (DVB ‘h’t‘éﬂr‘?‘%: [err] 9.40 (bs, 4H), 7.66 (d, 2H), 7.%%%;%802(%,
2H), 7.42 (m 4H), 3.84 (m 4H), 3.41 (m 4H), 3.20 (m 4H), 3.08
(m 4H). 15 -76 EXAMPLE 117
{2-[2-(pyrrolidine-1-carhbonyl)-phenydi sul fanyl]-phenyl} _
-pyrrolidin-X2yloomgt,hgnesemmol) in 50 mihboE G2BRLUBEmeBRapnecparnd accarding

to the 20 - I h f le 112 usi 2, 2. -di.t hi obi:s-
bgnzo§I chIoFFg %?%%omggkﬁgg'%ﬁSF?%gﬁr%g rgﬁﬁagys atd?éheggﬁhéfhane and
pyrrolidine fdteegen armesphelre.anFhe crudet matenjbinivas tritumated mmol )

720 sy pefkobke T Dbtk Wit SOt 2
oH), 7521  acetopitrile-DMFswate: '4Hf;LLt§F£§é(1t g'lﬂh) methanol, apd) 1 g3
(q, 4H). 3@iltered to yield 0.47 g of EMAMPLElél8ompound,{2- [2-

(3- Hydr ox- pyrroli.di gewl~car bonyl) - phenyl
disulfanylI46ﬁb%§ﬁfggg-Eydroxy4pyrrolidin-l-yl) - met hanone

Thi s conpound was prepared according to the 35 general nethod of
Exanpl e 112 using 2,2'-dithiobis- pxampr.eP¢ggoyl chloride (1.0 g, 3.0 nmol)
in 15 nL of - . . WD 96/ 04242 ' -

PCT/ U385/ 088822--D 18 IN- (4-

di chl or onet hadaydedchibyddexypyrrol i di ne hydrochl oride .. (0.93 g, 7.5‘
0 o o 2T Bodubon B0 - Hpnsonts Y BBt BbRAbE FrE "
95/5) to gi vbepzamigdels (0.308f gy h8.5F5| mmodimpanndSawlaof omethapol,
168-172[ err] 4bag added NHRNﬁc@ﬁtﬁeg5l)?ThéeiékuitZQg(§Qacgi%n 7.36-7.19 (m
oH), i551 mi#tu&gsha% stigfgg gts23%g)fog'gg gghrgkghdgf4%§gf%gen'f
atmosphere_.- The catalyst was removed by filtrationm,
and the filtrate was mixed with 10 mL of concentrated
aqueous HCl, then concentrated in vacuo. When the |
total volume was reduced down to 10 mL, a solid formed,
20 which was collected by filtration, triturated with
acetonitrile, and filtered to yield 0.124 g of the
title compound, mp >260°C.

EXAMPLE 110 -

*-Dithiobis[N-{4- (aminocaxbon ' enyllbenzamide

This compound was prepared-according-to the
general method of Example 77 using 2,2’-dithiobis-
benzoyl chloride (4.00 g, 11.7 mmol) in 100 mL of
dichloromethane and 4-aminobenzamide (3.20 g,

30 23.5 mmol) in 26 mL of pyridine. The crude product was -
‘triturated with a hot mixture of acetonitrile and DMF,
filtered, recrystallized from ethanol-water-DMF,
triturated with a hot mixture of_methahol and DMF, and
filtered to yield 0.563 g of the title. compound,

35 mp >270°C.

25




(m 6H), 1.91 (m 4H). 10 EXAMPLE 119
{2-[2-(3-%Ndroxynethy| pyrrolidine-1-carbonyl)-phenyl

di sul fanyl | -phen - (3-hydroxynet hyl -pyrrolidin-1-yl)- ¢§% g@ﬁﬁ
Thi s conpouﬁ@ é epared according to the 15 gener al néi o&go £

Exanpl e 112 using 2,2'-dithiobis- - . benzoyl chloride (1.0 g, 3.0 mmol )"
in 15 nL of dlchloronethane and 3- hypyoxynethylpyrrolldlne (0.76 g,
7.5 mol), triethylamne (1.2 n, 9 nmmol) in 20 nL of

di chl or onet hane, to give 0.65 ¢ of theEkAMbEECQf?OUHd 20 as a foam np
169- 171C, cDCl 2 ) 7.30
(m 4H), 3.60 (m 2H),

1 72 (m 4H). 25 A solutJ.on of 2 2' dlthlmr&d;ﬂ) chloride

' di t hi obi s hgny| mi
car bo£<yl ilc acid Q% OlgP 5 ﬁfugon ecot | ?: ac‘lgl% ?JACIH erﬁ%{' necarvbaoxya} 1C aC| d)
(0.76. g, 65mol )drepwiseyronat r$ ?&¢%|¢§IQ&N&Q&W@E¥M&?thY enpdiAmings of

pyridine were stl(otedma; 'w@mmol) and SPPEs Sl fm v (Zl.hpum 9Ty Somol)
suspensi on was - adde iltered solut |th|ob|sbenzoyl

chlori de 0, 3°5 %5?]} ropqwhage At c% or%t

sol vent was rermseﬂraédefoﬁ&hohmuramittimometsemperalm@&nd wasmhemt ed

LD I Tt ey el eatda' Ser vasoq ) W AR 1

96/ 04242 10 give 0.9 g of an oily solidgi-The solid yyao pedigsplyed
preci pitate forned. cHiSr&é0bt, V@Fied, an&%é:?@é@.drﬁléhtﬂ i d1X3 @2 & 56 ¢

of thetitle conpo >250Lerr] C O: 6 12.37 (bs,
2H), 7.65 (m 2+b’? 98%5':%9&- ¢ ‘}44) s AR P i 4 4 33 (d, 2H), 3.26
(m 4H), 2NER (CpCLy)); 15982-@' (@F)2H)L, 71)-5(61 (HRH)&H)J. 5030m 4H).

(t, 4H), 4.06 (t, 4H), 2.74 (t, 4H), 2.40 (s, 12H).

15
EXAMPLE 112
2-[2- (Morpholine-4-carbonyl) -phenyldisulfanyl] -phenyl
-m in-4-yl-met n |
A solution of 2,2’-dithiobisbenzoyl chloride

20 (1.0 g, 3.0 mmol) in 20 mL of dichloromethane was added
' dropwise to a solution of morpholine (0.64 mL, _
7.0 mmol) and triethylamine (1.2 mL, 9.0 mmol) in 20 mL
of dichloromethane at 0°C. The mixture was stirred for
16 hours at room temperature and was then washed with
25 1N HCL, brine, dried over MgSO, and concentrated to
yield 1.12 g of the title compound as a foam,
mp 103-110°C;
"NMR (CDCL;): & 7.68 (m, 2H), 7.32 (m, 6H), 3.79
(bs, 8H), 3.61 (bs, 4H), 3.25 (bs, 4H).
30 _ . _

phenyl}-thiomorpholin-4-yl-methanone
This compound was prepared according to the
35 general method of Example 112 using 2,2’-dithiobis-
benzoyl chloride (1.0 g, 3.0 mmol) in 20 mL of



EXAMPLE 121 [S(R*.R*)] - 1HPyrrolidine- 2-car boxylic acid, 10

1.1'- [dlthlobls (2, 1- phenyl enecar bonyl )] bi s-. bi s(I. di net hyl et hyl)
ester Thi's compound was made accordi ng to the genera

met hod of "EXanpla 111 using 2, 2' - di t hi obi sbenzoyi chPEFP§e/8802y o
3.0 mol) in 15 nL of dlchloronethane 15 . and proline-t-butyl ester (1.08
g, 6.3 mol), N- et hyl nor pholine (4499 ni, 9.0 mml) in 15 nL of

di chl oronet hane. After chromat ography ( C{err] CHCl [ err]/ MECH;

98/2), 1.59 gdidEhlbeomethaneoanqUusHisie h S@h a
ol:.né @b ?gdxgg 7. ﬁiﬁ‘&b Da

i s o e M i T T

3.31 (m 2H), dz¢bb°{ﬁ$e§h9nea ne gnveS}DOSLQSdf the tifbe é&ﬁpoﬂndﬁ (s,

9H) . 25 as a foam, 90- . EXAMPLE 122
[S- (R )] - |ob|s en Ienecarb | bi's-

| 1H—pyrr§r| di m E% cé 2H), 'Zée .| @H)of 7.28

" [S- (R, R)] - 1Hn.py2HbJ|‘mIm ém, 2H), 4mbgyy |4H)a0|3j‘,52 ) .
1,1 -[dithi obj s, @bghe@ erf 3’%0 s bonyl)]bl s-, bi s‘(l 1 Ertet hylethyl)
ester (1.36 g % ? ahple 121 in 5 nL of _
dlchloronethane ~ was treated with 5 nL of trifluoroacetic acid. The
mxture was stirred for 18 hours copggmr@ted, to an oil and
trlturfﬁed Wt h, ﬁt"r and wajer. The nny resi due 35 was dissolved in
met ha dri ed-over—t <3 S Snacazrbony g The solid
was triturat etime

PCT/ US95/ 08802 i a L o e .
di chl or onet hane, Jf%f% (?q|¥?%|Hﬁﬁ3ﬂﬁ§in$°°rdln9 é@hﬁ@ﬁeted to yield (

aNQB(%[thg:qqﬂ mpmdﬂl quai:fai;@mple 112 mmgrrﬁ(,&%%kﬂi?b?g@dgd (
er zoyll€idhl otri . y m
2H), %.528 (md:.%@lorome%%a(n ar(xg): but?:"rIZ)p‘ilil;'::_“:é;%')alz?..:e?:]a(:xf:!fP o |
oxylate
(1.4 g, 7.5 mmol), triethylamine (1.2 mL, 9.0 mmol) in
20 mL of dlchloromethane. The crude product was
Chromatographed (SiO,, CHC1;/MEOH 97/3) to give 1.01 g
~ of the title compound as a solid, mp 96-99°(C;
20 NMR (CDCLg): 6 7.68 (4, 2H), 7.32 (m, 4H), 7.20
(m, 2H), 3.78 (bs, 4H), 3.54 (bs, 4H), 3.38 (bs, 4H),
3.23 (bs, 4H), 1.48 (s, 18H). ' '

EXAMPLE 115

25 2.2’ -Dithiobis (N-cyclopropylbenzamide)

A solution of 2,2’-dithiobisbenzoyl chloride _
(1.0 g, 3.0 mmol) in 20 mL of dichloromethane was added
dropwise to a solution of cyclopropilamzne (0.52 mL,
7.5 mmol) and triethylamine (1.2 mL, 9.0 mmol) in 20 mL
30 of dichloromethane. A solid formed immediately, the
mixture was stirred for 3 hours and then filtered. The
solid was dried to Yield 0.65 g of the title compound,
mp 257-259°C; _
NMR (DMSO-dg): & 8.62 (d, 2H), 7.61 (t, 4H),'7'44
35 (t, 2H), 7.29 (t, 2H), 2 87 (m, 2H), 0.73 (m, 4H),
0.61 (m, 4H).



2.10-1. 85 (m 4H). EXAMPLE 123

[S-(R*.R*)] - -[Di t hi obi s(2, 1- phenyl enecar bonyl -1. 3- 10

pyrrolidinyl !bIS carbam c acid, bis(1,1-dinethylethyl) PCTASSHS8802

~Thi s conpoun 2t epared- accordlng to the general nethod of .
Exanpl e 112 using 2,2'-dithiobis- benzoyl chloride (1.0 g, 3.0 muol)
in 15 nL of 15 dlchloronethane and BOC-gyam no-1Hpyrrolidine (1.4 g,
7.7 mmol), triethylamne (1.2 nL, 9.0 mmol ) in 20 nL of

di chl or onet hane. The m xture was stlrrgﬁAﬁpnglglbours and

chr omat ogr aphed / / of

the title conpouré . T
[err] 7.73 (m 2Hpi gH), 5.15 (bs ZFD 4.23

-ggLDZFD' 3.90-3.12 :A solﬁqhoﬁk%frz‘lg ké}tﬁt%b1éé§61(ﬁheﬁfﬂené-47 (s,

4,4' -Di th|§b|s(ZCBﬁbﬁFVéhéb&Fbmhyﬁﬂﬁvﬁoﬁ%ﬂﬁ?hﬁﬁ%}hﬁ1§ ester-1-pnenzoic acid
4- Am nonet hyl benggberaclideclrBoxglie. dciapl Xoie1 g, 0.935mmbl pffrom

1,1,1,3,3,3-h thyl d

a solutlon magxgﬁggpﬁ Ii#hgéagg %ﬁs an Fgﬁﬂrﬂﬂgtgég?egéégénégé %ours
dissolved in 15 0eC and treateédcwichoHElhgas. and g01idr Sarmedo a solutlon
of 2,2 d5&&&%&?§Q§?§0¥hecﬂhﬁﬁhg€ {as0 gir§e8 ﬂB?li hBurs and 15 ni

of dlchloronethane e m Xxtur concentrate t he
resi due wa® trit thenediditemedat The 5°1é@hﬂﬁéld§hﬁdfFPt¥%§Hd Or42 $PFd was

dried to yield the tl@l@ﬁc&m@ﬁuﬁh@ ipt b@sgegpound, np >250C;
PCT/ US95/ 08802

6

NVR (DI\/SO) [err MR ?y%oés’mﬁ 3:49 (Bs, 4f) . ;7486 (d, 2H)y 74%3 7.68

(d, 2H), .60 (d, (a3 2H] ., A3 .62) (6 4HY,23.84 (m, ¢H), 234)414(51 ¢H) , 4H) .
3.20 (m, 4H), 3.08 (m, 4H).

15 -
EXAMPLE 117
2-12- 1i e-1-carbonyl) -ph isulfanyl] -phen

zpyrrolidin-1-yl-methanone

_ This compound was prepared according to the

20 general method of Example 112 using 2,2’-dithiobis-
benzoyl chloride (1.0 g, 3.0 mmol) in 15 mL of
dichloromethane and pyrrolidine (0.63 mL, 7.5 mmol) and
triethylamine (1.2 mL, 9 mmol) in 20 mL of
dichloromethane, to give 0.75 g of the title compound

25 as a foam, mp 62-63°C; '
NMR - (CDCl3) -9 7.65 (4, 2H), 7.28 (m, 2H), 7.21
(m, 4H), 3.63 (t,_4H), 3.19 (t, 4H), 1.92 (g, 4H), 1.83
(g, 4H).

- 30

‘This compound was prepared according to-the
35 = general method of Example 112 using 2,2'-dithiobis-
benzoyl chloride (1.0 g, 3.0 mmol) in 15 mbL of



5 EXAMPLE 125

2.2'-Dithiobis(Nacetyl -Nnethyl)benzam de L
‘N-nethyl -N-trinethylsilylacetamde (2.4 nL, 15 nmol ) di ne
(0.1 nL) WA ¥%4¥ted to a sol ution of 2,2'-dithi obi s‘%"e’?n‘ggéf/ﬁ%g’ﬁ ori de
(1.0 g, 3.0 mol) in 10 15 mL of dichl oronethane. The sol ution was
stirred for 18 hours and concentrgfed to an oil. The oily residue
was triturated with 1IN HCL and t hen chronat ographed . (Ssigerr],

CHC [err]) togyeglErométnanefahliesin aﬁoiw@i&ﬁxe hydrodil&tide 15

NVR (CDCl [err]): err . 68 d, 2 7,738, 2H) , 7;%9 o - 4H), -

3. 06((5,6I[—|), %3’3%3&: ]é#.mo.f’i tri enyiamiad' (214 ml; 6 'MNPLj(E‘mHGI_D

N. N - Bi s[ di t h20bink (@f 1dptehgtremechaheny| The sefud¢ [fhoduct?Gvas

di met hyl et hox L B0 NOT dp@AiC 1Sk ' el hyl et hyl )

est er ¥ﬂ£&@ﬁ%£%%%u¥\%iov\ﬁ's prep%?ggﬂa'c(gg?/?ngot gltvrtleeor'nitl_gJ

gener al 3net hof ofhexbhple IaMPOURd A 2 LRM A MH| LE8-172°C; henzoyl chloride

(1.0 g, 3.0 nmmw) (€pcly il »f7200 (da dizy orpreg-hane 6H), 4.51 |
1 dizn ene apdl em),

N- BOC- | ysi ne- { but d ide, (2.24 g, 6. N,
N ot by mor phoPBneie) © -3¢ 1 tas, 2BY 5 Fr81 ) o U853 oL 3% or omet hane,

The cofmpoubd) was.ur i etHby chromat ography (SiJerr],

CHCl [err]/MEOH, 95/5) to yield 2.25 g of the title conmpound 30 as a

f oam 81- 83C, " 'NMR (CDCl [err]): [err] 7.72 (d, 2H), 7.52 (d, 2H)
7.32 18 (t, 2H), 7.18 (t, 2H), @‘%P%Es%l%), 4.63 (m 4H), ' 3.07
(m 4H), 1.93{f% 2t tdrExymethyd - pyrrolidingal {&s ¥ : VO
96/ 04242 : . .J_?ﬁemlz (
-84- n - n -{(3- yl-pyrrolidin-i-vl) -

N. N - [ Di t hi otielanondenyl enecar bonyl ) bi s- L- ar gi ni ne- o -
accordipg o the. Bid E3aiung vas preradoll AERIRHEF SO DR hi o s-
15 general method of Example 112 using 2,2’-dithiobis-
benzoyl chloride (1.0 g, 3.0 mmol) in 15 mL of
dichloromethane and 3-hydroxymethylpyrrolidine (0.76 g,
7.5 mmol), triethylamine (1.2 mL, 9 mmol) in 20 mL of
- dichloromethane, to give 0.65 g of the title compound
20 as a foam, mp 169-171°C; o .
NMR (CDCly): & 7.78 (m, 2H), 7.36 (m, 2H), 7.30
(m, 4H), 3.60 (m, 8H), 3.20 (m, 4H), 2.42 (m, 2H), 2.03
(m, 2H), 1.72 (m, 4H). '

25 - EXAMPLE 120

Isonipecotic acid (4-piperidinecarboxylic acid)
(0.76 g, 6 mmol), N-methyl-N-trimethylsilylacetamide
30 and 3 drops of pyridine were stirred at room
. temperature for 2 hours. This suspension was added to
a filtered solution of 2,2'-dithiobisbenzoyl chloride
(1.00g, 3.0 mmol) in 15 mL of dichloromethane. The
. solvent was removed éfter 18 hours and the residue was
35 triturated with 1N-HCl. The acid was decanted and the
residue was dissolved in acetonitrile. After standing



benzoyl chloride (1.0 g, 3:0 mmol) in 15 nL of di chl or onet hane and

arginine-t- butyl ester hydr ochl ori de (1 48 g, 6.6 mol),

N-rret hyl mor g{oggﬁz (1.65 m, 15 mmol) in. 20 nL of di chcpusesmssezne. A
premg‘f or med which was coll ected and washed with et her.

The solid was treated with boiling isopropanol and filtered hot to

yield 1.15 g of the title conpound. -gNMR (DMSO): [err] 8.91 (d, 2H),

7.63 (d, 4H), 7.46 (m 4H), 7.31 (t, 2H), 6.98 (bs, 2H), 4.60 (m

2H), 15 2. TEdmm2L Houra 517 pracidiitate tbr(ted 18Hhe solid was

B maong wiilaisd e g gotlga%n | $ECE0RN btk av gi i ne

Thi s conpound was prepare general nethod of
Exanpl e 122 usi mPmRaung,Dinehi>A50s

Ei %lphemzfl gnecmrodnaéms- -BHY, @I?nqﬁy 3(21-;)1. .65 (m.dbmt Ihwl qsh%/Ih) este(rj,
g, nmo (0] OI' ane an
15 niL of @q'f |%%1r'oz¥cét‘ﬁ ( cirxgb 'T?%egPe 8%@ t-’rg \Mth 25

et hanol and 1N KCl9& o &R} ,017.492g (df, 2B ,t i:Lt.I7® (4, 2H)cor.tp50ndm, nmgH) .

208-211[err] C NVR (DMBO): [err] 12.74 (bs 2H), - 8.85 (d, 2H), 7.67
(dd, 4H), 7.48 (t, 2H), 7.43 (bs, 2H), 31 (t, 2H) 6. 98

(bs, 2H), 4.72 (q, 2H) 2.72 (dd, 2H EWF(MI 2H) . :
EXAMPLE 129 g- th¥ v+ )1D 1P 1411 e-PRRRHHIRS u.cr Wi M nonet hyl ene)
bi s-transcycl ohexane carBoxyli ¢ aci ¢ Thi, onpo nd (4ag pr epar ed
accordi ng® o t heks ’f; JqRig (2.J-phenylenecapbonyl]l ] Dis:4Dis =

4- am nonet hyl cyclindes itexacid (1.0 g, V\D 96/ 04242
PCT/ US95/ 08802

- | an 1) and
2, 2' -di t hi obi sbenzoyl cJTﬁ Orong)gu(nf bt made accfr(sﬁ%ao o the geﬁe%a?m)
dl chl or onet hane methags qf IBxamnlen "11 using; @mzet-m:l. e@zw g of the

title Cormound &.&11&:nde (1.90! ,3.ru3na{7‘d1)2?12£,155m1. of R chDraimet haaer |
%,2_0013(i %m 4 n Q(Ltf:alinlg zuﬁcyl ester ((q. ”0'3) g, 4% gmriol%m 7.29 (t,
N- methylmorphollne (0.99 mL, 9.0 mmol) in 15 mL of
dichloromethane. After chromatography .(SiO,, _
CHC1,/MECH; 98/2), 1.59 g of the title compound was
isolated as a solid, mp 60-64°C; '
20 NMR (CDCl,): 6 7.70 (m, 2H), 7.33 (m, 4H), 7.24 -
(m, 2H), 4.57 (m, 1H), 4.07 (m, 1H), 3.79 (m, 2H), 3.48
(m, 2H), 3.31 (m, 2H), 2.29 (m, 1H), 1.99 (m, 3H), 1.51
(s, 9H), 1.46 (s, 9H).

25

1H- lidine-2-
A solution of [S-(R*,R*)]f1H-pyrrolidine-2-
carboxylic acid, 1,1’-[dithiobis(2,1-phenylene-

30 carbonyl)lbis-,bis(1,1-dimethylethyl) ester, (1.36 g,
2.2 mmol) from Example 121 in 5 mL of dichloromethane
was treated with 5 mL of trifluoroacetic acid. The

- mixture was stirred for 18 hours concentrated to an oil
and triturated with ether and water. The gummy residue

35 was dissolved in methanol dried over MgsO, and
concentrated to a solid. The solid was triturated with



(t, 2H), 1.91 (d, 4H), 1.82 (d, 4H), 1.52 (m 2H), 1.26 (g, 4H),
1.00 (q, 4H. 10 EXAMPLE 130 -

2,2' -Di thiobj (2-thienyl met hyl )] benzam de | &%ﬁ?
sol ut i orWBP"é‘SZ - di t hi obi sbenzoyl chloride (1.0 g&g;'#’mm in 15

mL of di chl or onet hane ~was added to a sol ution of
2-am nonet hyl t hi ophene 15 (0.68 nl.go6.6 nMml) and triethylam ne (1 2
m., 9.0 mol) in 20 nL of dichloronmethane. After 10 m nutes a-

Prletm pi gat $haﬂém1leéiroxﬁé@ame<t Uf €] téSed and htliéé 'fﬁlﬂﬁ'é&-‘{ r'{;a% houasdandd t
| ere e SOl | C rone ane n rne (0]
Vel a0 s (Fatsotatel e vignd Eoth e Be Ll TN Foms |

NVR (DVBO) : fdams |mm. &)-qoﬁc 2c-gec)7, 64 (m 4H) 7.40 (m H), 7.29

t, 2H, 7. codd
(EXAIVPII:DE 131QMW 3’2 d| { h| ob| s[ N f '(4- rmrph(zl | n(%{_g etxﬂ ] benzam de
Thi s c%rrpoun(i“wa?é‘npn' e}ra?r%d My AR g 3 e 2H) Jgfen‘é‘hal Yot hod of

Exanpl e 111 21siow 822" ¢mlj t4H)obi s- : benzoyl chloride (1.0 g, 3.0 mmol)
and 2-am no- 30 et hyl nor pholine (0.87 nL, 6.6 mml), triethylam ne
(2.2 m, 9.0 mol) in 20 nL of dichloronethane. The m xt ure was
chr onmat ographed (S g err] ) to. y| elmm 138 ti tI e corrpound
WD 96/ 04242 . _ 2

- 86-
2[23(91 Sul & aci d

A suspensi oregifex). 46g (15 mml) of 4(3 0XO0- 3H— 1
met hanol and 15 B4 QU Mo, ERaed by i 8 e o°261§’ (1.5
mol ) of thigenexal metihhd T Example ﬂd@cmmgm%tajr-dixmm-ed to
S0[err] C f orpeh M TH¥¥kide (1.0 g, 3.0 mmol) in 15 mL of
15 dichloromethane and BOC-3-amino-1H-pyrrolidine (1.4'g,
7.7 mmol), triethylamine (1.2 mL, 9.0 mmol) in 20 mL of
_ dichloromethane. The mixture was stirred for 18 hours
and chromatographed (SiO,, CHC13/MEOH° 95/5) to yield
0.51 g of the title compound as a foam, mp 115- 118°c-
- 20 NMR - (CDC13). 6 7.73 (m, 2H), 7.36(m, 2H), 7.25
(m, 4H), 5.15 (bs, 2H), 4.23 (m, 2H), 3.90-3.12
(m, 8H), 2.18 (m, 2H), 1.86 (m, 2H), 1.47 (s, 18H).

EXAMPLE 124
25 4'-Di - ' imi I -
4- Am;nomethylben201c acid (O 95 g, 6.3 mmol) ‘in
15 mL of 1,1,1,3,3,3-hexa methyldis;lazane was heated
to reflux for 2 hours, a solution was obta;ned. This
30 solution was cooled, concentrated, dissolved in 15 mL
. of dichloromethane and filtered into a solution of
2,2’ -dithiocbisbenzoyl chloride (1.0 g, 3.0 mmol) in
15 mL of dichloromethane. After 18 hours the mixture
was concentrated, the residue was triturated with hot
35 ethanol and filtered. The solid was dried to yield
0.60 g of the title compound, mp >250°C;



then at roomtenperature for 18 hours. The resulting 10 sol ution was

filtered through a fiber glass pad to - clarify and the filtrate was
evapor at ed |n vacuo The - residue was triturated wth eidrassosmesoz he
solid was 2é?mved by filtration. After washing with ether, the
solid was drled I n vacuo to give 0.58 g of the title 15 conpound, np
268- 270C. EXgMPLE 133

~ 2-Acetyl ani no- 3-[ 2- (4- sul f amoyl phenyl car banoyl ) phenyl
di sul fanyl]-pr opm qpmgod,, mat hel, s8st(®s,20H) , 9.24 (8,s_Hlti Bn8df 20 m. of

met hanol and 20 4H) noi'h ﬁsl traghsrlggmé@l )(\gaszﬁﬁol gd450 Ql eFﬁim ?ng7

treated dropw se (ds orocar ohy enyl -
chloride. The reddt,i @) %t.Brle (das 48i.rred at O[err]C for 15 m nut es
and 3.0 g (9.7 mol) of solid 2-thio-N(4- 25 sul f anoyl phenyl ) benzam de
was added. The m xture was stirred at (%hérr]c for 0.5 hours and
then at rodm terrperature for 4 LE resultl ng sol uti on was.

treated with 1.63 . @& ‘and heated to
60[err] C for 0.5 hour 0 acwo and the
residue was triturat ei’ \ﬂeﬁ%‘yi W%nw%@ﬂ%ﬂ@%&e% \\/fx'gg r(grr%ve b

filtrati on, washas mmol) amd pymiddme diOhdr mind weriecadded, seus selyrdens. 3

of the tjd]l Q 4QAr , 94243
gCT/ US95/ 08802 de 12 LN iEde3Ryi4Ualddide (1.0 g, 3VO Amol4

EXAVPLE 134 15 mic @y IR Qramesanes | %ﬁﬁﬁ&&ﬂ%&?ﬁaﬁﬁ%}'ﬁﬁeﬁ%
di sul fanyl ] - propii@inouwr® @&nd concentrabieds umram)wid WaTher egiyedeadduedi ng

to the nmethod 5 1 xo0- 3H
benzo[ d] i sot hi az&aﬁqiﬁ%meq%e ‘ﬁf‘lh rsilé\fr]nq{dg' ngi 8'%?31 W&na%%gg‘a&ﬁeﬁ of
N-acet yl - L- cyst ei (810,lh€HMgduto waeld 0. 41\/\Hsn§dthﬁt hléi-ﬁe@@ﬂ@lml%% in
vacuo to- give 0. Qfakg)q? the title conmpound, np 218-220[err]C 10
EXAMPLE 13155 - CD_éli_)S:u' fam)ysleph(%dyl %%r)tzano%IG) Qlkllﬁn%hdl sgl gnyl ]

(m, 4H), 3.06 (s,6H), 2.36 (s, 6H).

EXAMPLE 126

20 imethvl nvllamino] -L- ' i -

This compound was prepared according to the
general method of Example 111 using 2,2’-dithiocbis-
benzoyl chloride (1.0 g, 3.0 mmol) in 15 mL of

25 dichloromethane and N-BOC-lysine-t-butyl ester
hydrochloride (2.24 g, 6.6 mmol), N-methylmorpholine
(L.65 g, 15 mmol) in 20 mL of dichloromethane. The
compound was purified by chromatography (SiO,,
CHC1,/MEOH; 95/5) to yield 2.25 g of the title compound

30 as a foam, mp 81-83°C; ' '

NMR (CDCl,): 6 7.72 (4, 2H), 7.52 (4, 2H), 7.32

(t, 2H), 7.18 (t, 2H), 6.73 (bs, 2H), 4.63 (m, 4H),

3.07 (m, 4H), 1.93 (m, 2H), 1.76 (m, 2H),

1.45 (s, 18H).

35 -



pr opi onyl am no} - acetic acid Thi's conmpound was prepared
according to the nethod 15 of Exanple 132 using 0.46 g (1.5 mmol) of -
4- ( 3- 0XO0- %It 4242 benzo[ d] i sot hi azol - 2-yl ) benzenesul f onpgt/gsesipagh20. 25 g
(1.5 mmm 04202 1o capt o- pr opi onyl gl yci ne. The product was washed
with ether and dried in vacuo to give 0 65 g of the title conpound,
np 254-256[err]C. 20 ' EXAMPLE 136 2-

[ 2- (4- Sulfanoylphenylcarbannyl)phenyldlsulfanyl] - benzoic acid

Thi's conpound was prepared accordi pgaMpr.ehg2met hod 25 of Exanple 132

usi ng a suspgengi,o ( 0 . . s
4- ( 3- oxo- 3rLgéﬁio?B?&?@?ﬁﬁég%fizg§gg tbonyl a mxture

of 15 mL of bislindrdimsthglethyl) estef tetrahydrofuran, and 0.23 g (1.5

mrol ) ~ of t@h@éabbﬁﬁbhﬁdaﬁhﬁ ?Eégapéadae&ofa§n§aé8eéh&ﬂth ether 30
and dried in vacuo_to glve . g e tit conmpound, np

276- 27§[err]general method of E ple 111 using 2,2’-dithiobis-

PCT/ US95/ 0888@nzoy¥\OcAbbR4@42 (1.0 g, 3.0 mmol) in 15 mL of - 88-.

EXAMPLE 137 Syl fa o enyl d |.fanyl

benzoi c aC|ddlﬁ§%ﬁr%mé§Péﬁ Hhﬁ EB&&BEE%YL ﬁégﬁggéégggasyprgzgred chordlng
to the nEth0hyd500thvidExéhp48 9326u6i myod) s U pwathykmorpboling (1.5 mol )
of 4-(3-oxo- 3@'@8”§2th Bnﬁzgh EOYhLbSEZ&EEh oromet agéonaﬂ1de in a .

m xture of 1 ano i tetra rofuran, and 0. 27
g (1.8%mol ) PEECAPLRpEe formed;yh §BIW€§ISPE13C¢ﬁ€ 5F€dﬂéﬁ hedsWith( ur at ed
vw th ether, &@her. fThéesem:.d\mabedrutédeWeh podllfingedlsoprupanolto give (

0.66 g of th [ o] 0
EXAVPLE 138 Sl E4 11peRel HBg ngﬁg f {"?4 Ff%ﬁ%y]"’ﬁﬁ%ﬁy?%%?%“%oyl) 15
'phenyldlsquHH?IKDMEOercﬁaakal (d 2H Sﬁlédcoﬁﬁbuna 4B8s prepared
aCCOfd'ng Lo (mesf§LN9d31 (¢, 2m), 6.98 (bs, 2H), 4.60 (m, 2m),

15 2.70 (m, 2H), 2.57 (m, 2H), 1.41 (s, 18H).

This compound was prepared accordlng to the
20  general method of Example 122 using N,N’-[Dithiobis
(2,1-pheny1enecarbonyl)bis-L-arginine-bis(1,1p
dimethylethyl) ester, (1.31 g, 2.0 mmol) from
'Example 127 in 15 mL of dichloromethane and 15 mL of
- trifluorcacetic acid. The'residue was triturated with
- 25 ethanol and 1N HCl to yield 0.74 g of the title
compound, mp 208-211°C;
NMR (DMSO): 6 12.74 (bs, 2H), 8.85 (4, 2H), 7.67 (dd,
4H), 7.48 (t, 2H), 7.43 (bs, 2H), 7.31 (t, 2H), 6.98
(bs, 2H), 4.72 (g, 2H), 2.72 (44, 2H), 2,60-(dd, 2H) .
30 . _ . _ _
_ | EXAMPLE 129
4’ - [Dithiobis(2.1-phenyl iminometh
bis-! 1o} ] 1i iq |
This compound was prepared according to the
35 general method of Example 124 using trans
4-aminomethylcyClohexanecarboxylic acid (1.0 g,



of Exanple 132 using a suspension of 0.46 g (1.5 mmol) . of

4- ( 3- oxo- 3H benzo[ d] i sot hi azol - 2-yl ) benzene sulfonam de in a mxture
of 15 nL of Bg}@ﬁ% and 15 nL 20 of tetrahydrofuran, anec@ussssst2 6
mrol ) of X ‘?8 peni ci |l i nam ne hydrochl oride. The crude product was
di ssolved in 2-propanol (20 nL) and precipitated by the addi ti on of
80.m. of ether. The precipitate was -gsl-enoved by filtration,

di ssolved in 30 nL water, 25« filtered through a fiber glass pad and
freeze dried to 6.3 mmolj vand. 372 U- dithivbisbérezayinhiaridey (LD m8[err] C.
EXAMPLE 139 thy! ph

phenyl di sul fanyl? %Lﬂ'@ﬁ‘ﬁ rg :gbe t%’? &&4f°rad‘gém w{%l?%%d)ﬁ was
prepar ed accor di fiyomoethanobtdre O. 55 g Rt E“a@ﬁrﬁ’eﬁlﬁzc%@‘?@%%@penm on
of 0.61 g (2.0 nggﬁd mp 23@{2424@; oxo- 3H benzo[ d] i sot hi azol - 2- yI ) benzene

sul fonam de in of 1 ol and 1
t et rahydro5uran N%d 8 g%n‘ﬂ) ;TEOE%( gz 8" m%gm CI'IqJ1 nam ne
met hyl ester hydmpbimrl'ﬂellZThE, c2HYe 7.29 (t. 2/10.96:101@4@1. 4H), 2.14

PCT/ US95/ 08802 - ffyoductagras
di ssolved in 20 |‘nt_ %HE 1 89 8? 4%)' 1. 82 I(’dECI4pI-II)t at ed52by(n%'he addltloérllvaof
e

100 L of ether. (ThedH), Edpi 48t e vias rem)ved by filtration, dissolved

in water, filtered through a fiber glass pad and freeze 5 dried
to give 0.54 g of the title conpound, gp%m 142[err] C-
EXAMPLE 138 2-(2.3-D hydroxypro E 12Ry1) - N (4- sul fanoyl phenyl) -

10 benzam de 2,; L ‘ enzamide di ng to t he
met hod of Exa [ p s s

of 4-(3-oxo0-3H benzo[ |so€%rg& ?8]2&-_??& &t éOQ 0&%%1%2%%%%%% |n a
m xture of 15 nicbhlonibd@akdtd gp 3.0 Wh?ﬂﬂ%f@e@ﬁa@ﬂ

2, 3-di hydroxy- 1-yag added to a solution of 2- am:.nom_ethylth:.ophene
' 15 (0.68 mL, 6.6 mmol) and triethylamine (1.2 mlL,
9.0 mmol) in 20 mL of dichloromethane. After
10 minutes a precipitate formed, the mixture was
stirred for 18 hours and filtered. The solid was
washed with dichloromethane and dried to yield 0.84 g
20 "of the title compound as a solid, mp 177-178°C;
NMR (DMSO): & 9.30 (m, 2H), 7.64 (m, 4H), 7.40 (m,
4H), 7.29 (t, 2H), 7.05 (m, 2H), 6.98 (m, 2H), 4.63
(m, 4H). '

25 . EXAMPLE 131
2,2’-dithi -[2-(4-mo nyl)eth i
| This écmpound was prepared according to the
general method of Examplellll using 2,2’-dithiobis-
benzoyl chloride (1.0 g, 3.0 mmol) and 2-amino-

30 ethylmorpholine (0.87 mL, 6.6 mmol), triethylamine
(1.2 mL, 9.0 mmol) in 20 mL of dichloromethane. The
mixture was chromatographed (Si0,) to yield 65 mg the |
title compound. ' ' '



propanet hiol . The product was washed wi th ether and. dried in vacuo
to give 0.61 g of the title conpound, np >260[err] C 20

EXAMPLE #@é éA 2-[ 2- (Acet yl met hyl ani no) - 1- phenyl pr opy lpdirassoéeuand | - N-
(4-sulfa Pé %ﬁényl)benzan1de Thi s conpound was prepared
according to the nethod of Exanple-132 using a suspension of 0.46 g
(1.5 nmol ) 25 of 4-(3-ox0-3H benzolgli sot hiazol -2-yl ) benzene

sul fonamide in a mxturesof 15 nL of nethanol and 15 niL . of
tetrahydrofuran, and 0.34 g (1 5 nuuhMPﬁE Nsez- - o

mer capt o- 1- gt e product was
washed with & - T A ] U Ora-g or-the title
conpound, nppznniznipeas;é - EXAMPLE 142

2,2'-Di thlobls[N-hAsﬁa ﬁQiBhféﬂYbl@be ykinstmmbl) of 4- (beaianyﬁe 35

A solution o e in 25 nL of
tetrah9drofuLsn2ﬂ3999§eapéazo -3y} B atueruisenaniacn A nixule
PCT/ US95/ 08862 15 mL of methanol and 15 mL of tetrah@Qrofuran wasith 1.01 g

(10 ol ) of o BeeLlyLAgR 1oki §° (309 B edor cnscah88C acthe rapyl i ng

sol ution was freated rap ron’ of
(5.0 Mol ) ofreaction miztuuﬁtwasbhgséﬁéoyp EAPErfar 3nhograjiand 5

d'Ch|0r0”9th%ﬂ@n”3tnkébﬂ'E&mbé@a&ﬁﬁ&eféiuig ﬁbuQEerThéiresultlnghe react|on
was stirred at ]C for m.t enperature for

e hodbs ThaolgFiem vassrilraeen thiCush R Eiber ghask BAotPa o wae
partitioned b2awd€y ahllythe filtratet whs/ ewmaporafbd dtngeacvol ayre was - ‘

washed with }eglyhéowag t?!?ﬁ%&@éarbﬁtﬂcégqﬁ¥ﬁéﬁé aﬂéisgli err]),

filtered and Ué WaS heated in
di chl or onet hagmoved thSii§raﬁaoahe 35regswaghéngewbthdether, the

flltratlgn hb@ih&?w&btardeahhﬁreaahbaaa giveddi 8§ g of théNt¥greo to give
1.94 ggof t %o}nlptou%acoﬂig%g 270°C.

20 A solution of 20 mL of methanol and 20 mL of
tetrahydrofuran was cooled to 0°C and treated dropwise
with 1.31 g (10 mmol) of chlorocarbonyl-sulfenyl '
chloride. The reaction mixture was stirred at 0°C for
15 minutes and 3.0 g (9.7 mmol) of solid 2-thio-N- (4-

25 sulfamoylphenyl)benzamide was added. The mixture was
stirred at 0°C for 0.5 hours and then at roém
temperature for 4 hours. The resultlng solutlon was
treated with 1.63 g (10 mmol) of N-acetyl-L-cysteine
and heated to 60°C for 0.5 hours. :The solvent was-

30 removed in vacuo and the residue was triturated with
water. The solid was removed by filtration, washed
with water, ether and dried in vacuo to give 4.3 g of
the title compound, mp 138-140°C.



15 np 243-245[err] C EXAMPLE 143
2- [2-(2- Acetyl am no- 2- car boxyet hyl di sul fanyl)

benzoyl am nol - 3- net hyl - pent anoi ¢ acid 20 A sol uti on peirniseSiese (2. 2
nol )~ of [S—WR’“’R"H-B- .- met hyl - 2- (3- oxo- 3H benzo |

[ d] i sothiazol -2-yl)pentanoic acid in 20 nL of nethanol was treated
with-0.36 g (2.2 nml) of N acetyl:Lscysteine and the reaction was
stirred at roomtenperature kor 18 hours. The solvent 25 was renoved in
vacuo and the residue was triturated EXMLEMltj]L 100 nL of 60[err]C water.
The wat er was decant ed and I d ) d d 30 of et hyl

acetate. The 2-Acebyls e = > and

evaporated in vm@h@wx@ound as a 30 vvhlte solid

foam np 85-90[err] C MR Enkd thethod
2.2' -Dithiobis| N—(pheny su(f?%o'ﬂd g:eanszgre(?ared accordllxz'?é_? hi s corrpc?und) was

prepared agcor diof Exampke ddhoFE 0.8 & Gk Ml RIGA-HdO8H-| E

Hart and. Ben¥o Md £t Bz01)- 2 19 Berhesull Fitiaffide and 0.39 g WO
96/ 04242 PCT/ US95/ 08
-91- (2.4 mmol) of N- acet}émy@% e pro uct was

2,2' -Dithiobis] Nvi&é@mimtéﬁmlamemdléd hemaso to giveulF.o2am &f

gﬁr?d?ﬁéuﬁignnfﬁtagat Qﬁ%dééﬁﬁgﬁn{”“épr?ié3béb4b 5 - 6.4 mol) in

2,2' -dithiobi s-benzenesul fonyl chloride (1.0 g, 2.4 mmol , prepared
according to Galdi, Farmaco Ed. EXAMpLE 19H9; 14: 751 at O[err]C under
a nitrogen atnosohere : The, resulting ora I as ald owed to
warmto 10 o%: YH P ah et ot o = SOt Ut hen
partitioned betwsesy axtiad . acetate

jvglsu': Ihgﬂ \d\??e\d\a?rl\]/ggq l&f? é&ﬁﬁﬁgﬂﬁ tvzag\%fépﬁ% accordilid %o tH tmetdldd | on

15 of Example 132 using 0.46 g (1.5 ‘mmol) of 4-(3-oxo0-3H-
benzo [d] isothiazol-2-yl)benzenesulfonamide and 0.25 g
(1.5 mmol) of 2-mercapto-propionylglycine. The product
was washed with ether and dried in vacuo to give 0.65 g
of the title compound, mp 254-256°C.

20 |
. . EXAMPLE 136
2-[2-(4- h n igulfan
1 i {4 . .
This compound was prepared a_.ccording- to the method
25 of Example 132 using a suspension of 0.46 g (1.5 mol)

of 4- (3-oxo-3H-benzo[d]isothiazol-2-yl)benzene
sulfonamide in a mixture of 15 mL of methanol and 15 mL
of tetrahydrofuran, and 0.23 g (1.5 mmol) of
thiosalicylic acid. The product was washed with ether
30 and dried in vacuo to give 0.66 g of the title
" compound, mp 276-278°C. :



and then concentrated in vacuo. The residue was then 15 flash
chromat ographed on silica gel (70% et hyl acet at e: 30% hexane) to give
‘0.65 g of a SO|Id whi ch was contam nated with a s gﬁﬁﬂ@ﬁ of
4- anmi nos WA WPge4z aniline. Recrystallization of this WaPer:al gave
0.36 g of the title product as a white solid, 20 np 167-175[err] C
(dec.); NVR (DVSO-d[err]): [errbell 4 (s, 2H), 8.05 (n1 2H), 7.7
(m 4H), 7.6 (m 2H), 7.2-7.4 (m 12H) ppm -
EXAVMPLE 146 .25 2,2 -Di th|obls[gkiﬁpﬂgtigphenyl)] benzenesulfonanlde
Thi s conpound was orepared accordlng to the oeneral procedure of
Exanpl e 145 2ifgld aneylphenylcarbamoyl) phenyldigud : NVR
(DVBO- [ er r | pangeteladidd hechptlesbed (m 4H), 8. 05 30 (m 2H), 7.7
|(3ng lzg)% / 58302 5 ‘fﬁris 859:1@98&:1 was prepa:yg% 95%:9 chf'z'.zrégz to the method
'EXAMPLE 147 of Example'13gR tweing st Neuspensiexyofhdhig ]9 beinZe masall X onami de
Thi s conpoungg wgs fréfarm-@mﬂaﬁﬂséehﬁfol 2-yl) Bad BRIl procedure of

1

| e 145 usj 4- I ne, err C dec
e [ DVEO. [ fc?nam{%r}n@ RLyCure §t 15 gub (of BeRhatol 4nd 15 Gy 21).
EXiM(DE]E 411223 of . et rahydfof brdn ( randH).28.$5(1.6 mo]()S,oﬁhﬂetﬂ'ﬁm 10

To 5 1 o (o2 BiRRRH {CTHGR ey Dl oFodiEe g AENERA] IR Shers e 1

100 niOof ackileeredd washed thhm Bk fxigd b Mamarte ddereni xt ur e
stirred for dbge g Sf NEWe Stitlldecafpdties, tri2dgrdggbere col |l ected by ‘

filtration, mashed with cold acetic aC|d t'hen et her. The crude
product was recrystallized fromacetone ‘to give 2.4 g of the title

conpound, np 184-285[err]C EXAMPLE 138 -

15 - igul - ic _

This compound was prepared'accdrding to the method
of Example 132 using a suspension of 0.46 g (1.5 mmol)
of 4-(3-oxo-3H-benzo[d]isothiazol-2-yl)benzene
sulfonamide in a mixture of 15 mL of methanol and 15 mL

.20 of tetrahydrofuran, and 0.3 g (1.6 mmol) of D(-)-
penicillinamine hydrochloride. The crude product was
dissolved in 2-propanol (20 mL) and precipitated by the
addition of 80 mL of ether. The'precipitate was
removed by filtration, dissolved in 30 mL water,

25 filtered through a fiber glass pad and freeze dried to
give 0.35 g of the title compound, mp 115-118°C.

- EXAMPLE 139

2-2mino-3-methyl-3-[2- (4- ' 1 vl
30 phenyldisulfanyl] -butyric acid. methyl ester

_ This compound was prepared according to the method
of Example 132 using a suspension of 0.61 g (2.0 mmol)
of 4-(3-oxo-3H-benzo[d] isothiazol-2-yl)benzene ,
sulfonamide in a mixture of 10 mL of methanol and 10 mL
35 of tetrahydrofuran, and 0.44 g (2.2 mmol) of D(-)-
penicillinamine methyl ester hydrochloride. The crude



20 EXAMPLE 149

[ 2- (2- Benzoyl - phenyl di sul fanyl) - phenyl | - phenyl - : nmet hanone

To a solutign &% %ggercaptobenzophenone (2.3 g, 7.4 nﬁ@khmmymwmﬁthyl
et her (10~nﬂ3° W ded dropwi se 25 di et hyl azodi carboxyl ate (0.65 g,
3.7 mmol ). The solution was stirred for 5 minutes at room

t enper at ur e, then diluted with benzgge (40 nL) and refluxed for

16 hours. The sol ution was ceol ed and concentrat ed i n vacuo ‘| eavi ng

a yellow |'i qui d profRicts wee ﬂh@d@ﬂbeaOzn 20was: pir 2f pedpaablgandl i ca ge

Compoung e’ PEedintsatad By e daBtiish, Becu8bohn' Redb¥Ra!e Fhi) ©
[err] 7.9 (d, 2mrecirdtate &S, remved byHfiltration7 gisselyed $m), 7.2

(t, 2H) ppm 354a¢ £11tWPe08404&n a fiber glass pad and freeze
PCT/ US95/ 08802 Fo-efs LiLLEXe g gras§sP

EXAVPLE 1%0 dried tpo giye ﬁyéf*oﬁy% ﬁ&‘epﬁéﬁ}ﬁ ﬁ’Qf“R?P)‘dphenyl di sul fanyl ] -
phenyl } - phenyl - igd hapona2°e.

[ 2- (2- benzoyl - phenyl di sul fanyl) - phenyl] ~ phenyl - net hanone (0.55 g,
1.2 mmol) was diluted with et hanol (5 nL) and anhydrous pyridine (5
m). FNdroxyIan1ne hydrochlorlﬁgAMPhg 120 nmol ) was added ' and
‘the solution was, ref | " J 319 . R o) ed
and poured into cora T N .
| ayers Fd3d=at ed, and the organlc portion was washed mnth
brine, dried (MySq e"I'h]JJs dmri)oftmldt waed prépared aceoediag to the method

hexanc! 25% et hyISt ARARAY 437 V8 PRe 5 Fpensioh oF B34k (3-Fohol300)
a white solid, mf #O1U3r%efo=3H-benzo [d] isgyRigaeoli- Peh’ﬂ-])) [err] 7.6 (d, 2H),
7.4 (d, 49, 7:%éﬁéhnesulfodﬂm1d¥p@h a’ i xtdre?BF BB™ML of methanol,
- 15 and 15 mL of tetrahydrofuran and 2,3-dihydroxy-1--
propanethiol. The product was washed with ether and
dried in vacuo to give 0.61'g of the title compound,
mp >260°C.

20 EXAMPLE 141
2-[2- _ -1- igulfanyl] -N-
4- = .
_ 'This compound was prepared according to the method
of Example 132 using a suspension of 0.46 g (1.5 mmol)
25 of 4-(3-oxo-3H-benzo[d]isothiazol-2-yl)benzene
sulfonamide in a mixture of 15 mL of methanol and 15 mL
of tetrahydrofuran, and 0.34 g (1.5 mmol) of N-(2-
mercapto-l-methyl-2- phenylethyl) -N-methylacetamide. _
The product was washed with ether and dried in vacuo to

30 give 0.74 g of the title compound, mp 240-242°C.
EXAMPLE 142

! -Di i -[4- i n ] 1

35 A solution of 1.86 g (10 mmol) of N-methyl

sulfanilamide in 25 mL of tetrahydrofuran was treated



20 The conpounds of this invention have been found to - be

. active as antibacterial agents and as antiviral: agents. The
conpounds are thus useful as pharmaceutical s as jogstest ri al
di si nf ecVf6404242 ~ The corrpounds of the present \Aﬁlé\;léntlon cause the .
25 extrusion of zinc fromthe nucl eocapsid protein (NCp7) of -
H V-1. The NC protein is highly consergsd anong al | retroviruses
(South T., Bl ake P., et @l., Biochemsiry, 1990; 29: 7786) and is

Vi r.ol ogy, 1990 64 192 and Coreli.ck
Vitol ogy. Tosyf IRoTRB IAGIon SaB rbayeorani i
pr ot ei ns by dlrupw::bezmimﬁ iangelutidm athd .Jasg dfs. Iﬂl Vmb;l.) of 2 zinc

fingers are pr seft %ﬁ?&%&% ., Biochem sty 193
29: 3295) and zgfrzg I nvo iqh@ %s e%ililllsz 25t artrﬂ:f Pglg zlﬁtgg on viral RNA
whi ch dighiersme %maﬁ@ [CEMRETATHTE BEr of -

WO 96/ 04242 Theh reactlon was stirred at 0°C for 2 hdulbsU3dd @82e2at

Uit ons (Dafit ErtbasHsE, TRE S itk e Bl veitl gy FenedES ¢ ha
previ ously haervasi\mmartd]a:the residmmjmuﬂtabmmmm ethylsi on have
gﬂ eptetrgw ruses Qéw %t Ié E df\:%a'ﬂ:\.&t 'IQ?EICWas Wa%i%da&g.tﬁgi' 8193

361: 4B). hydrochlorig @qichc3otfk- Krded JMg8Phasthitpradvandped to

noni t or theéit ratied i vileud .OMThg Ixfesq@ulél VWab Nedtedldn The (
LI uor ophor e, QH_ net BOXé % q:w n%o¥1§) ﬁé’ld 9}5’3 I&%eg,ee%léln%ofqlgg? an (TSQ)
as an incr é’ei‘s‘g’d‘ ﬁ‘ﬁ’t?n n

sol ution. They M3iZtration, mammmm alﬁmhi@rbmétmneganﬂ dmded Zn ions is

I ncubat ed Wiy h f | The rel eased
- Zn is then srggl};e%#&r ge}ua/iqghtl % Q an ttglré teil @ogéséd fl uorescence

essential fqgof ralgd % €Ql0 Wirdl) of N- n(e@rdqwarpﬁoﬁm Xaun&o&edj

moni t3¥ ed r @WtA4A 245 Control . The assay was performed as follows:
10 [err] M conpound was added to 2.8 .[err]M NCp7 and 47 [err]M TSQ in
20 [err]L of pH 7.4 | EXAMPLE 143
- [2- (2-Acetylamino-2-
lami =3-m 1~
20 A solution of 0.58 g (2.2 mmol) of [(S-(R*,R")]1-3-

methyl-2- (3-oxo-3H-benzo[d] isothiazol-2-yl)pentanoic
acid in 20 mL of methanol was treated with 0.36 g
(2.2 mmol) of N-acetyl-L-cysteine and the reaction was
stirred at room temperature for 18 hours. The solvent

25 was removed in vacuo and the residue was triturated

" with 100 mL of 60°C water. The water was decanted and

the solid was dissolved in 50 mL of ethyl acetate. The
organic solution was dried (MgSO,), filtered and
evaporated in vacuo to give the title ccmpound"as a

30 white, solid foam, mp 85-90°C.
: EXAMPLE 144
2 r_Tys s - . : -
: Th:.s compound was prepared according to the method
35 = of Bartlett (R.G. Bartlett, L.E. Hart and

E.W. McClelland, J. Chem. Soc., 1939:760).



buffer at 26[err]C for 90 m nutes. Fluorescence 20 (excitation 355 nM
em ssion 400 nM was nonitored versus tinme. Controls were the NCp7
under assay 24£:ond|t|ons wi thout drug, and apo NCp7 (no pétlusokbsse2
drug. The %2R ¥ isi on was cal cul'at ed based on the act ual _
fl uorescence neasured divided by the 25 fluorescence of all theoretical
Zn extruded (5.6 [err]M x 100.. -91- El ectrospray ionization
mass spectral analysis was =« al so performed. Using 40 [err] M'NCp7 in
ammoni um acet at e buffer at pH EXANPHEBZQS[err]NIZ [[2- [(1 car boxy- 2-
30 met hyl bu ybcabe~ang

am no] - 3- net hyl pet ST C

After 2 n1nutes§2é£§§é§_§§ak - -at 6366 (18@6 correspondlng to apo NCp7
(loss of 2 Zn) Toaapeanadlonlafaddahiﬁasuafeﬁyk ahipHRé (ioﬂ%g

correspondi ng t the NCp7,+ 266,+,.7Zn re resents
the NOp? i th of AP BRLG468, B AL Ceag 5aded o morbticn 'S
PCT/ US95/ 08802 2, 2' dlthlobls -benzenesulfonyl chiébide (1.0 ggovalently

attached conpoundof236 MULGALLESREREATng co 1SIAE! | dakfaggopRal I the WY

of Exanple 5 indicatl g tion of a
coval ent bond Sci., BabRedA:Vh2 é?s@éﬁnénéﬁrtﬁenitﬁ@9¢$n§€m°%@kﬁﬁme hal f

of 5h f theldleabftéeumtlﬁ§aaahﬁgé soIhelaﬁwwdssaiibded toi%anﬁoiéeSpondS
The test 18yst omEoRm FAFRATREUEE, QEPFsAS  ARuEs . | Fhil solutidd was then
partitioned between ethyl acetate and water. The ethyl
acetate solution was washed extensively with water and
brine. This solution was then dried (MgSO,), filtered
"and then concentrated in vacuo. The residue was then
15 flash chromatographed on silica gel (70% ethyl
acetate:30% hexane) to give 0.65 g of a solid which was
'contaminated with a small amount of 4-aminosulfonyl
aniline. Recrystallization of this material gave
0.36 g- of the title product as a white solid,
20  mp 167-175°C (dec.); _
~ NMR (DMSO-dg): & 11.4 (s, 2H), 8.05 (m, 2H), 7.7
(m, 4H), 7.6 (m, 2H), 7.2-7.4 (m, 12H) ppm.

 EXAMPLE 146
25 2,2~ iobi -(4-ni - nesu nami
- This compound was prepared accbrding to the
'generai procedure of Example 145 using 4-nitro aniline,
mp >220°C; : :
 NMR (DMSO-dg): & 11.9 (s, 2H), 8.1 (m, 4H), 8.05
30 (m, 2H), 7.7 (m, 2H), 7.3-7.5 (m, 8H) ppm.



antiviral activity of the arylthio conpounds of this . I nvention are

.well recognized in the art and are routinely enployed for such
purpose. For exanple, the 20 assay utilized to evalu &gappounds
activityW096/04242 500i nst the HIV virus is that enployed b?ﬁ’ﬁg}%‘}@
Nat i onal Cancer Institute as described by Wislow O S., et al., J.
Nat|. Cancer Inst., 1989;81:577-586, |ncorporated herei n by
reference. 25 The procedure 15" designed to detect agents acting
at any stage of the virus reprodugkhﬁgLEyghq The assay basically
I nvol ves t he k||||no of .T4 1 ympho b _HIV Snall anDunts of HV
are added t8«8ék LQR1sIN- (4-met , sbrbenzenegyl fonagpide r s

reproduction ar eTRAs compeﬁnasaas peephfadnabberdeﬂgl tedtnel I Killing.

Agents - t n rllls yirus gene-
product s togen?@hgepkekgéﬁgé &gigx%#P%gtiég éﬁ ?é L megﬁﬁ?%tect cells from
cytol §[ err] anfhéneysmpnilF0-360086Gnldec. ) ; in several features to

acconmodat e r S O C da geRt nopig generally
desi gned tomgﬂt QQMQQUHEY 5 ?éHI V sacﬁaﬂsll 4%? esgv\g‘;?;zngo?poﬁnds whi ch

degenerate (m, 2H)' 7V€)§Gﬁ0ﬁ§h2 7.0 (m, 4H), 3.65

PCY/ US95/ 08887 6H) ppm. ' - -96- ~or are
rapi dly metabolized in the culture condltlons : may not show activity |
.in this screen. Anot her test systemutilized to evaluate the

i nveA®i on conpounds is caIIed HIVEKBM§§an48The ‘H'V H 5 cell assay
measures the i ' L 28lsk 0 suppress Hi V-1
virus replicatl occurs through {

] X nLJV|ra [ C
mul tiple rounds SP 519 (?ﬁe9|wmel yEFe '¢G§C§Hgﬂ?e53|on of the

replications- chlorobeneénesuleeuémsdeniﬁ geonmLi of deettesscid wasus 10
producti on

subt; gt S S e ns of
measuri ng tﬁgééglﬁl yﬂ%fbg @%ﬁ%%ﬁ R F% §$%£ﬁ£¥ Stlff%ﬂl v?ral
_repl i&ation3 hours. The $hbiﬂBSTtbétlfbrnedlUebatchllettedeUYmnth HV

virus at anf&EEraEiQnO1wasﬁéaeﬁ18nheaia aaéeietaeﬂa,teﬁeﬁ5etnercelIs are

washed, res&ﬁgende in RPM -1640/ 10% f etai serum . and seeded at
5 x 103 ceFPe/ GEpfleproduct: was oEeGEYPLa %%EedAﬁﬁﬁﬂl?E%P%nﬁlg?e of
uni nfected lve 2.4 g of the title compound, mp 184- -285°C.

20 o EXAMPLE 149
- (2-Benzoyl -t ' -phenyl] - 1-

To a solution of 2-mercaptobenzophencne (2.3 g,

7.4 mmol) in diethYl ether (10 mL) was added dropwise

25 diethyl azodicarboxylate (0.65 g, 3.7 mmol). The
solution was stirred for 5 minutes at room temperature,
then diluted with benzene (40 mL) and refluxed for
16 hours. The solution was cooled and concentrated
in vacuo leaving a'yellow liquid. The crude product

30 was purified using silica gel chromatography (75%
hexane/25% ethyl acetate) to give the title compound as
a yellow foam (0.8 g, 50%); - |
NMR (CDCl;): & 7.9 (d, 2H), 7.8 (d, 4H), 7.6 (t, 2H),
7.5-7.3 (m, 8H), 7.2 (t, 2H) ppm.

35



cells is prepared for the cytotoxicity assay. Drugs are serially
diluted 1/3.16 in DMSO, transferred to 20 - nedia at an Sx concentrati on,
and t hen addﬁ%sﬁs%dﬂe - cultures in triplicate. The fi nedrbidsiosso2

- concentratio of 0.002 (0.2%. Viral production‘is

. measured by RT assay and cytotoxicity is neasured by XTT assay at 7
days post- 25 infection. The RT assaygis perforned as a nodification
of Borroto-Esoda and Boone, 3. Virol., 1991; 65: 1952- 1959 and
guantitated using a Ml ecul ar Dynam cExaMPLE 1®wosphoi mager with | magequant
software. The XTT assay ' Is perfornmed as a nodification of Roehm et
al., 30 J. I'mmuno. N@thods 199[err] 142 257- 265 and quantltated
usi ng a nol ecul a : o im =: gl enyl 1€e

sof t war e. he ﬂ jﬂ aIIy transferred to a M crosoft
Excel | spreadshee val ues _35 equivalent to
50% and 90@6|nh|bltlcﬁhﬁﬁlanﬁaﬁPenz°Yl|ﬂhﬁﬂ¥ %ﬁﬁléngeél@ﬁﬁayg “fromthe
gg};aggg?ogggér Kenyl - ﬂﬁthanone (0.55 g, 1.2 mmol) was diluted wg;h

The concentratro#ﬁ% @255%!) d-“tﬂhry%qug IE,YE&S&‘?e (5 le)hese val ues

(I err] and IC[Hard@Q:qeilmnmnﬁ diystaabd®rfidem (@aga 14 mmoddi was addeldi ng
these RT activitggs.¢ Gollk R3Ps ret u\ﬁeﬂdl%xe%' mhﬁ%sto W

cytotoxicity are calcu at onrt e untreated cqontrols.
concent r &9 ons diolution wag 5ejed &Rt RApres rkeuee fihﬁg“#&PﬁeHQF-e

i nterpol ated frommMat a Buliyl addtatd nad eted(Tthe 1aye\t'§| ue&e

ol 88t e oo AR T Yhe LU e et B ) L0
exposed to H V brine, airied/i iMgSQy ,cand rfatllterQproi‘hﬁaﬁéﬂ-yret%waand
plated - a'&&éé&éﬁé&&lldﬁ% djltl'fée'ﬂe%:lhﬁeg@a‘é’eltlrigurat d

mcroliter plates | met hyl

di_dat e ent Is dissolve
sul f oxi det] unl et MR haxana/2p% etqlfﬁﬂ aqa}@g@ Foogdve the tiglee |
cul ture medi um donigdigid ded M9 @f)s (29| fad eOimtritle) solid, mpr @9n-apared

bef ore addi ng tﬁﬂﬁgcﬁg% vol%n% %f(ﬁ?dbﬁﬂ‘ 7.4 (dcogh?lang gl&her

i nfected or non "l s.
(m, 10H), 7.0 (4, 2H) ppm

20 The compounds of this invention have been found to
be active as antibacterial agents and as antiviral
agents. The compounds are thus useful as
pharmaceuticals as well as industrial disinfectants.

The compounds of the present invention cause the

25 - extrusion of zinc from the nucleocapsid protein (NCp7)
of HIV-1. The NC protein is highly conserved among all
retroviruses (South T., Blake P., et al., Biochemistry,
1990;29:7786) and is essential for viral infectivity
(Aldovini A. and Young R., J. Virology, 1990;64:1920

30 and Gorelick R., Nigida S., < 2l., J. Virology,
1990;64:3207). The zinc is =~ .mally held in NC
proteins by 1 or 2 zinc finga:rs. In the case of HIV-1,
2 zinc fingers are present (Summers M., South T.,
et al., Biochemigtry, 199’ -29:329) and are involved

35 specifically with the PSI site on.viral RNA which
controls the packaging of viral RNA. Interference of



20 Cultures are incubated at 37[err] in a 5% carbon di oxi de

at nosphere for 6 or 7 days. The tetrazolium salt, XTT, is added to

all well 9%@92‘\(2;”' tures are i ncubated to al |l ow f or pEgasmHesR"

develop i abl e cells (J. National Cancer Institute, 1989;

81:577-586). 1 ndividual wells are anal yzed spectrophotonetrically to

quantitate fornazan production, and inggddition are vi ewed

m croscopically for detection of viable cells confirmation of

pr ot ect idve aﬁii%iﬁsa(ckaging causes hyg- ﬁdfﬁﬁaﬁitddﬁ F?Eﬁdﬁﬁqiﬁéﬂ:ﬁi@dﬁs are
conpared w t te n|n ted ce mnt ot her -

- appropriate con‘f?r%ﬁ (éia[ryrgﬂéa‘ra%d' “P Tt Ad e[]"hﬁ’ edt "~ noni nfected

cells, drug-¥faid: 1adS)s. W|Ifhd1ﬁs @rewiously beasnt @howm tthae: same pl ate.

Data are revigmsshnds that c&ﬁ@aﬁr?&réﬂfdbﬂiﬂ‘q{a\;é erffone at the sane

time and a 35 g;tern1nat|on abaut, activity is WO 96/ 04242
PCT/ U5/ 0ga@pti-HIV activity in multiple cell: 13§§s and againsfip|e 1 bel ow

presents datzlX m‘em&amsesﬁvmﬁta@m SuHEfEls ce.valetataasl in the zinc

gg;ﬂ%b??o?%v&%é ?1 B - 99-

TABLE 1. Zinc Extk L@wersmqerdoaaed: FEaRpehasfbeen developed to H V-1

§U0| egé?ps' ndi S tHN@jdetion off zinc from purified HIV- 1eIN 7. e to %

i nc rusi on a v

Cont rH? The fluorophoré?)n-(é methoig)a -quinolyl) -p- _
toluenesulfonamide (TSQ), has an 1ncreased fluorescent - '

signal upon bonding zinc ion in solution. The NCP?
protein containing 2 Zn-fingers and 2 Zn ions is
incubated with drug causing the extrusion of 2n ionms.

. 15 The released Zn is then sequestered by the TSQ and the
increased fluorescence monitored relative to control.
The assay was performed as follows: 10 uM compound was
added to 2.8 uM NCp7 and 47 uM . TSQ in 20 uL of pH 7.4
buffer at 26°C for 90 minutes. Fluorescence

20 (excitation 355 nM emission 400 nM) was monitored
versus time. Controls were the NCp7 under assay
conditions without drug, and apo NCp7 (no Zn) with
drug. The % 2n extrusion was calculated baséd on the
actual fluorescence measured divided by the:

25 fluorescence of all theoretical Zn extruded
(5.6 uM) x 100.

Electrospray ionization mass sﬁectral analysis was
also performed. Using 40 uM NCp7 in ammonium acetate
buffer at pH 6, and 320 uM 2-[[2-[(1-carboxy-2-

30 méthyibutyléarbamoyl)-prfnyldisulfanyl]-henzoyl]-
amino] -3-methylpentanoic¢ ucid (Example 5) in .
acetonitrile.was added. after 2 minutes, a mass peék
at 6366 (18%) corresponding to apo NCp7 (loss of 2 Zn)
appeared. In addition, a peak at 6698 (100%)

35 " corresponding to the NCp7 + 266 + Zn appeared. This
'peak represents the NCp7 with one zinc extruded and a



gDTA[err] ' 10 5 Ref er ence. Conpound[ err ]
: 20

1
3
87 w096/04242 5 & 37 101>crmsss/ossoz
27 7T 12
15 - ' T2
-95-

18 _ 2 67 25
gg 15 ' coval@ﬁtly attached compound of 266 MW c@dBresponding
73 _ exactlygto one- -half ghe MW of Example 5 gédlcatlng the
70 extrusion of zinc afd gbe formation of a7gqovalent bond
59 betweef the cysteine of the zinc finger a’d one-half of
76 8208 .
50 5 the digylfide of Example 5. The new disglfide
113 corresgonds to the foffula - 132
70 133 . 53
134 - 7 135
40 30 : 139 ' 70
142 145

. 65 : 148 _ 92
150 10 Protein X GOJEA extrudes 10% of the
zinc in 24 hours. Al t he extrus on dht%a for the i nvention
conpounds was obtained in 90 .

4, 4' - di ani obi s-4' -sul fanoyl beRz .
Exanple 1 40 -7 wusing 4,4'-dithiobisbenzoyl chlloride and the
4-sul fampyl ani | i ne. _ . Mol. wt. 6698

PCT/ US95/ 08802 WD 96/ 04242
15 :

The test systems utilized to establish the
antiviral act1v1ty of the arylthio compounds of this
invention are well recognlzed in the art and are
routinely employed for such purpose. For example, the

20 assay utilized to evaluate the compounds activity
against the HIV virus is that employed by the U.S.
National Cancer Institute as described by Weislow O.S.,
et al., J. Natl. Cancer Inst,, 1989;81:577-586,
1ncorporated herein by reference. _

25 The procedure is designed to detect agents actlng
at any stage of the virus reproductive cycle. The
assay basically involves the killing of T4 lymphocytes
by HIV. Small amounts of HIV are added to cells, and
at least two complete cycles of virus réproduction are

30 necessary to obtain the requ ':d cell killing. Agents '

“which interact with virions, 1ls, of virus gene-
products to interfere with v-xal activities will
protect cells from cytolys-s. The system is automated
in several features to-aca=mmodate large numbers of

35 candidate agents, and is generally designed to detect
anti-HIV activity. However, compounds which degenerate



- 100- - Table 2 bel ow presents data for several invention

co'rrpounds when evaluated in the HO and the CEM cel l assays. The data
- establ i SI%V\,\Eﬁ ounds of this invention are effegicrisogessonst the

H V virus evaluated in both test systens.

TABLE 2. Anti-H V-1 Activity - H9 Cell Assay

CEM Cel | Assay ‘Conpound of -g¢g- ' Exanpl e No. EC[ err]

| err] EC err] a1 derr] ([err]lM

([err]M of [&re |M4pidly mét{ahscn]}i\#ed(h.n the cultRefereasmitions>100

>100 > r] . 1

0.7 3 otzg%cgw act:lxéioty in &9{?%&{ 48 27

5 1.4 . Anogper test @Eyptem utijlgizeqd to evaluate the 2.5

'2220 S. 21nven€i]&91c(:)ompounds is calﬁed HIV H9 hodhy. >Had 1HZIV H9 ©-2

S 5g 5 21_cell assay measuregséhe 1nh1§gtor conceg;gﬁylon : 16

2.5 66required to supprdéss HIV-1 virus replication. 2Iml this >100

ig o 1%}{)st:em, viral grow(‘éi?bccurs> ]tﬁ'prough multiple ro‘tﬁx? z?f 64

25 the fife-cycle. Any suppression ofy the repligation.

57 kinetics results in & Qeometrid decrease in virfd

25 10 >100 g . 73 1t. thi I , . 0.0 70

74 production. Ae a rxesplt, t igpsgay is a sensitiye

5.3 59means of measurints the ability of a compound to Gnhibit >100 !

102 - o 68 106 :
HIV-1 licat

1.8 pJITV-1 viral repligget 9 61 35

132 The H9 T-cell lineg is batgly infected with prg

?3; © 6Sirus at an MOI I6¥! 0.01. After 2 hours absorpt:i‘i)n9 the >100

3 6 15 65ce1101.s are washedl.3§esuspended> in RPMI-1640/10% étgl 66

139 calf serum, and seedell &t 5 »1AG-3 cells/well o4z

17 - >K¥) we11 plate Iﬁ‘iﬁ}plicate Plate of uninfected % - 30

C otects

Ef fective Concent ratl on whi
_ cells is prepared for the cytotoxicity assay. Drugs

_ are serially diluted 1/3.16 in DMSO, transferred to
20 media at an 8x concentration, and then added to the
cultures in triplicate. The final DMSO concentration
of 0.002 (0.2%). - o
Viral production is measured by RT assay and
cytotoxicity is measured by XTT assay at 7 days post-
25 infection. The RT assay is performed as a modification
of Borroto-Esoda and Boone, J, Virol,, 1991;65:1952- '
1959 and quantltated using a Molecular Dynam;cs
Phosphoimager with Imagequant software. The XTT assay
is performed as a modification of Roehm, et al.,
30 ' J. Immupo. Methods., 19%%;142:257-265 and quantitated
' usiug a molecular Devic:. - Thermomax plate reader with
Softmax software. _ _ o
_ Data is electronically transferred to a Microsoft
Excell spreadsheet for analysis. The RT assay values
35 equivalent to 50% and 90% inhibition of wvirus
production are calculated from the untreated controls.



45 fromviral cytopathic effects. b Inhibitory

COncentgation where drug al one I nhibits cell growh.

c 4,4 -dithiobis-4"- (sulfanDbeenzan|I|de) 50 WO 9

PCT/ US95/ 08809 96/04242 - 101- %%%ﬁosmme |
conpounds of the invention were al so eval uat ed agai nst various other
H V strains and cell |ines ut|||2|n?71he assay net hodol ogy descri bed
above. The conmpounds were addition y eval uated against clinical 5

{ZSL?;SS g;dH;Yg%kgfgggefg§%Qh%n§tBEeiﬁhhﬁltbQ regulited to prodficeuch

, activi o V t
ddl (di deoxyi no&gr?@)e ﬁﬂ ECSO dn éTﬁ&f{}atafeethnatoﬁﬁ% vxr%aeer& cfoljr%noﬁ%%gno?
this invention gecdints flanmamgnthaBE|RHTahtagamnes-anﬂhhaﬂ@TeigéﬂYent
activity 10 -  AIA LRIt o5ty eyidedxitity Bieseaucuhateaar &

resistant to kno : Ivity vs.
Qt her HIVSStralﬂgﬁahGhGeMPWFQ%§9d contr°leellThe gppggntratlons g

EClerr] ([err]Minhibitor required to proE&@ﬁpkhlk saoel aré Exanple 9. ddl

AZT CEM_HI V-1
 CEM (Hrb-l[err]lnteq? at e&&%m data H@;&ts fianklng Eggée XTT 0.6

'(Vlé]l_g) HIV1[MT i&a]hiéjél%err] 2.6 -- _ 9.4 6.0 -- 20

- -1 err - - - -1 err
1.9 1.9 . Yot anothgg,fest syspem, exfilyed to Mecdemphd 1 2]
2.4 10 1ntiviralcEgt iMaogy: g@egqlled zhe C cgll assay., 3 .
géNﬁ . CEM H|V'1f@g&hp2§c a (CEM.déll line)lal@e exposed tolHAV 25
HIV-i[err] 0.8F a virus to cell;xatio %pproxlmatelyA% 05, andAégated

-along with noninfected control cells in 96-well
microliter plates.

- 15 The candidate agent is dissolved in dimethyl
sulfoxide (unless otherwise noted), then diluted 1:200
in cell culture medium. Further dilutions (half-log,q)
are prepared before adding to an equal volume of medium
containing either infected or noninfected cells.

20 Cultures are incubated at 37° in a 5% carbon
dioxide atmosphere for 6 or 7 days. The tetrazolium
salt, XTT, is added to all wells, and cultures are
incubated to allow formazan color development by viable
cells (J&_ua;;gnal_gangg__lgggi;g;g 1989;81:577-586) .

25 Individual wells are analyzed spectrophotometrically to

| quantitate formazan production, and in addition are
viewed microscopidally for detection of viable cells
confirmation of protective activity.

Drug-tested virus-infected cells are compared with

30 drug-treated noninfected cel and with other
appropriate controls (untrez: ' infected and untreated
noninfected cells, drug-con:izn wells without cells,
etc.) on the same plate. “ata are reviewed in
comparison with other tes : done at the same time and a

35 determination about activity is made.



Clinical Isolates PBL HIV-1[err] 3.6 -- 5.2

-- 30 PBL H V-1[err] . 3.5 5.2 7.5 - 3.0

PBL H V- 0.3 -- 1.8 (0.25)
PBL HI V%gﬂs 2 4.0 5.7 35 - esgg%%)unds of
the invention have utility agai nst a wi de range of retroviral

i nfections, and accordingly hayggbroad application. Exanples of
WO 96/ 04242 : PCT/ US95/ 08802

y Sllgz-the r posmbm:e1vbeusesptrbeta_n&aydaeasabkabéeei-ai iﬁeairugtﬂragw uses.
HTLV91 HTEV-?%ﬁ]BIE—DEbHg PEEQ%EbQE Eg tg?évgigc tréggpﬁeaﬁﬁﬁgctlous vi ruses,

anen a V|rus§§sc§9P&ﬁ aBove. sarcoma viruses, and the |like. The
conpounds are additionally useful as broad . Spectrum anti bi oti cs.
Tabl e 4 bel ow presents typical anti bacteri-al activity for the
conpounds of this " invention. Mninmuminhibitory concentrations were -
10 determned utilizing mcrotitration techni ques descri bed by
Heifetz, et. al., Antimcrobial Agents and Chenot her apy, 1974, Vol

6, 124. The data establish that the conpounds have activity agai nst
a broad spectrum of bacteria, both Gam+ and Gam-. 15

Accordi ngly, the conpounds can be utilized to treat and pr event
bacterial diséases in animals and humans. They can al so be used as
i ndustrial disinfectants, for exanple, to reduce bacterial growth |n
shower stalls -and public ar eas. 20 TABLE 4.

Anti bacterial Activity _ !



Conmpound Gam(-) G am (+) of of
St ah. strep. 25 No. aureus pyogenes.

No. M4100 _ B9 : RBI c-203 : 4
128 256-W°E§‘%"6‘3 : 6 64 32 | 112{3& msg%'g%m
64 30 -~ In a further enbodiment of this invention, the
conpounds can be fornul ated i nto conpositiggs suitable . for applying
to surfaces such as wood, netal, ceramc, and the like, and for
adm nistering to ampyd 9. 2zinc ExitusdoRJFRomBBRe Eohct reageps and
preventing di seases 35 aIvsadNbyleoehpeia 2pEteinugNep7) The conpounds
can be . formulated for. admnistratron by any BOBiAc ERKErusion
i nstance orally, g%WEWPQFanyFx?@Ph@aIIy, and rect ghh¥tive to Control
PCT/ US95/ 08802 ' ; - 0 +63
For oral %gninistr tion  for exaqg#g, an invention coitfRound can be
m xed with’an inert® ?%ﬁﬁﬁ RS an assimlable edible carrier, or
it my be enclosed in a 1 hard or soft shell gelatin cagSule, or it nay
be 5 conpressed into tadlets, or it may be-incorporated?3 directly
with the food of the diet. &or oral = . t herapeutic adm nB3tration, the
active conpound nay be 5 incorporated with excipients agg used in. the
formof 49 ingestible taypl ets, buccal tablets, troches, ggpsules, 10
elixirs, suspensions, syrups, wafers, and the |ike. sech '
conposi tions and pneparati$ s shoul d contain at Ieask 1% by wei ght
of active conpound. The peITent age - of the conpositio § and
preparations may, of cour st® be varied and may conveﬁ?ently be
bet ween about 5%to 15 23bout 80% of the weight of the u@dt. The amunt
of 1%ctive conpound $6 such therapeutically useful 73
conpositions is such that @therapeutically effective ° eésdosage will be
obt ai ned. Preferred conposgsions or 73
. 68 | 89
. 70 : 74
20 74, . 59
- 75 - 52
76 82
84 50
94 62
25 - 113 o 67
132 : 70
133 53
134 : 77
135 40
30 139 _ 70
142 84
145 . 65
148 92
150 o . 36
35 = ® EDTA extrudes 10% of the -inc in 24 hours. ALl

the extrusion data for t. invention compounds
was obtained in 90 minute .. _
b This compound is 4,4’-di::iobis-4‘-sulfamoyl
benzanilide. It was prepared as in Example 1
40 - using 4,4’'-dithiobisbe :zoyl chloride and the
4-sulfamoylaniline. '



preparations according to the present invention are 20 prepared so that

an oral dosage unit form contains bet ween about 5 and 1000 ng of
active coqgound and - ideally about 25 to about 750 pt%Brus 2 _
The tabl Q9424 hes, pills, capsules, and the li ke nay WST cont ain
common pharnaceutlcal exci pients 25 such as blnders sweet eners, and
the like. Typical bi nders |nclgg§ gun1tragacanth acacia, corn
starch, S and gel ati,n, as well as™excipients such as dical ci um

phosphat . Typi calpagigi Bt gLk Bﬂeﬁﬁﬁﬂbsdhﬂﬁl £de se(Eral inveﬁtt:%ﬁh potat o
starch, alginic ac used lubricant is

and the | Tke
nagne5|un1stEEFHPEngsTVBFEaﬁva&uateds%EeFBﬁlﬁa gnganeaFEMsﬁﬁ}%se | act ose,
or saccharinassays. Ihd 8hawoesngbagsht sheucbmpeundppef nthis oil of

“‘”tergreen,18%e&E§Epya&Ea¥9EéB€19§”a§§1HL£'gﬁSdHIVMG g when! N€ dosage
unit formis™a ca Adart r8n"t8 materi al s of
t he ab&ve tyﬁyaluatﬁéuia bOth teghr BYSEemSvari ous ot her naterial s may be
present as WO 96/ 04242 '
PCT/ US95/ 08802 - _ . <104- - - ~coatings or
to ot herwise nDdLLy_Lhe_pEEEEE%E;LQAHF 1H¥s i For
i nstance, tabl et gompblha, ofr 9_ gﬁgﬁggézt:shellac,
sugar, or both. Eﬁample Nosyru&C i XI i ve compound,
5 ucrose a 4 patabens as

. : 5 10Q
preservatives, ] or-or ange flavor.
O course, any P } ; DR AL —do S-age

: form

shoul d be pharﬁaceuticall 3 oxic in 10 ‘
t he amounts enpl oyed. g 1.4The arygghio cqpeunds of gkhe invention
can akgo be fognul ated fcgr gt opi cal g gdmi ni stggl on, Jh@p i nstance
as patches, salves, cgeans, oingnemts, afgothe |ilkea >lzﬁgents commonl y
utilized to enhance tpansder mal spapsagesido can al so be enployed. The
conpounds can al so bg2 fornmulated with waxep.®ed t he kaoke for :
conveni ent ~regbal admni2tration. 22 The active conpound
may alk®o be adm ni st @bed parenteral |y or ir.Sperito6éally.
Di spersi ons can 19 2.4 >100
23 ' 4.3 >100
48 ' ' i8 >100
51 - . 8.4 64
25 - 54 6.9 75
57 6.0 71
68 25 >100
73 ' 5.0 ' 70
74 6.3 €7
30 75 5.3 59
76 6.2 >100
102 1.7 - 68
106 1.8 22
- 108 5.9 61
35 132 2.8 >100
133 6.7 69
134 6.9 >100
135 5.8 >100
_ 137 8.6 65
. 40 138 6.3 66
-139 6.9 >100
142 17 >100
148 ' C 12 30
- Rffective Concentratlon which protects cells
45 from viral cytopathic effects.. -

b Inhibitory Concentration where drug alone
inhibits cell growth.
€ 4,4’-dithiobis- 4'-(sulfamoylbenzanllide)

50



20 al'so be prepared in glycerol, liquid polyethylene gl ycol s,

and m xtures thereof and in oils. Under ordi nary conditions of

st orage andvﬂfﬁmu&ﬂﬁse preparations nmay contain a preBETNSS08802t 0
prevent the growt h of. m croorgani sns. 25 The pharnaceuti cal.
forns suitable for |njectable . use include sterile aqueous sol utions
(where wat er sol ubl e) or dispersionpiand sterile powders for the

ext enpor aneous preparation of sterile injectable sol utions or

di spersions. In all @segsonrdounds mfmtdie idventhonswerel alandevaduabedsf | uid
to the extent thaty Eﬁvarlo DUV istka ﬁbshﬁd cbﬁ.lmﬁhege stabl e

under the i ons o manu acture an t or ag nmust be
preserved agai né&t%W%ttélﬁ RESaYg medhiodelegy descrlFPFér GBPU&m sfBesuch as

bacteria and furtgjmpoﬂiﬁscaferﬁeerada&uonaqa@r k¥raduatedeagatnsdi epenican
medi um cor]jt ainin %olac{:es of HIV s%@%.:.%s .Watlgia’leesh%Q'glsen%spghgokeg{ﬂ{:s

exanpl e,
PCT/ US95/ 08802 ofN@wl] G4mting, and also presents activity for thes-
glycerol , propy'ﬁ&nﬂ'@m-,nﬁ%ge:ﬁw dqzol (d fiosine) ghycalzr. and the

like), swtable m xt ures thereo veea 0|Is Theg

fluidity can be'l?’{'ﬁ iakie @stablish fhe commouad b tl’1'- igsdnyenyiogap, ﬁg such
as | ec; t 3' n; potidht! faﬁ;ﬁiw#rﬁaﬂnmw‘ fhhm hase e&éenaewtchetavieyu n thfe
case o0 i spersion .an t e us Syl tan n n o
the acti of of mac@adtﬂ% (ig'g; r'oﬂ'%%}ugﬂg’gt 58§/“evg’§‘$§ﬁ big

antibacterial anesdstannga known tagatmentisosushamsl 8ZTpar abens,

chl or obut anol, phenol, 10 sorbic acid, thinerosal, and the like. 1In
many cases, - it will be preferable to include isotonic agents, for
exanpl e, sugars or sodium chloride. Prolonged absorption of the
I njectabl e conmp 03| s .can he, bout by the.u I n.th
COJI’TDOS| t | ons Of 3'1 RQCtlvAEV:\HSﬂnggﬁgg 119 gg ;Kﬁsn%nq“é%]-i nI" h&ig%um
nmonosteargd €  ge11 and_gel atin. St scggl 60 nj ect abl e sol utions
are prepar ed bywiine b Olghidh@® § NGexdin -m- | radihe neguided
armount in the app ) ver i i e 5 &
i ngredi ents enurler at ed 3 >qUi red, : )
CEM  HIV-1p 2.8 5.2 0.4 - 4.5
_ (4.6) ' _
MT-2 HIV-1qp 2.6 -- 9.4 6.0 --
20 MT-2 HIV-1,47 0.6 -- -- 4.6 --
MT-4 HIV-1g 1.9 1.9 -- -- >1000
MT-4 HIV-1,47 0.6 8.9 2.4 -- 114
CEM HIV-1IN119 2.2 4.6 2.3 -- 44 .4
CEM  HIV-2pgp 2.6 3.0 1.0 -- 1.41
25 CEM  SIV 14.6 3.4 2.1 -- 245
ARS HIV-11p 0.9 -- 3.5 - --
Clinical Iéolates
PBL  HIV-lyyy 3.6 -- 5.2 -- --
30 PBL  HIV-lygo 3.5 5.2 7.5 -- 3.0
PBL  HIV-1g, 0.3 -- 1.8 -- --
naxe (0:25)
PBL  HIV-lyoMe 4.0 -- 5.7 -- --
35 The compoundé of the invention have utility

against a wide range of retroviral infections, and
accordingly, have broad application. Examples of



followed by filtered sterilization. Generally, di-spersions are
prepared by incorporating the various sterilized active ingredient
into a sterile vehicle which contains the basic di $prgd ﬁpdium
and the Y09%/M04242% . i red other ingredients fromthose enunerate ove.

In the case of sterile powders for the preparation of sterlle

i nj ectabl e solutions, the preferred neyheds of preparation are
vacuum dryi ng and the freeze-drying t echni que which yield a powder

of the aftlveads!&lbq@ %fm%]@asl tthﬁ't“%ta%lnibtea@@ﬂﬂtb@l@ f@QSt&athaaeed'Agnt f(rjom
previ ousl y ile-filtered sqluti,on use
‘herei n, phaﬁﬁﬁﬁﬁhﬁ%ﬁh BFXEP@ Bgﬁrﬁgpe Enardad¥Pend and al

solvents dlspanvﬂruses, HEEﬂGaa HYEAN-i2ng FLVaNSiIVac MV, aBLIRdBANML i f ungal

agents, ! QRS LN I n S, the |ike.
The use of sug%u?r%d?& %&q’“%b%‘?'%e%h%?’ﬂ?ut%ﬂﬁ% a¥in WD 96/ 04242
PCT/ US$5/ 08g@Aarcoma viruses, and the like. -106- active

substances is wel Frh'é"%‘&lpoﬁnHQGa&"’et ad&&%a@:hany usefi30har badadny
conventi onal

di th
ingredient,i#ﬂ% e %&ﬁ&iotzcsf tH@F&ﬁb%ﬁB@HEHhPG§PPPGHS%V?188¥tenplated
5 Supplemmmﬂbaptamﬂaﬂeamm@wdﬁyeﬁb& the zompoumds of thiscorporated into

Lhe. compost  s3fandiREC! Mintmun 1npsBiekey SnbeheogiRBRLiLaRE comrising .

an i nvention ional antiviral

agent st0 for|d%ﬁﬁ§ﬂ%§%ﬂZPtGéEzG@Sh9ﬁﬁﬁpﬁéﬁra&épnlGEChnlaﬁﬁﬁeoxy|n05|ne)
{LbaV|r|n vugyaswuaa,t H@rEéF&, et. Fltgana = ] £ .
I S especi vant age o] r a ent e osi tions
in dosage ungﬁﬁiﬁﬁgﬁgﬁﬁmg 3§% vl e, ad 4n|sFP§tBB aﬁﬁE }Fﬁ mty of
dosage. Dosa@atumme r@mpounﬁsrhaas asedvheyeaganasera broplysical | y
di screte uni bﬁ nb%@hYGgﬁﬂ?geﬁn rhhe nannallan subj ects”
; each _unit

to S, Sontaining a pre etern1ned uantity
of actlifve na@&q%dlé"al ul &hed CoBPPURdSc Saphbe utlllzéésf—@e&’-‘?%réﬁ utic

effect -in asiﬁ%w%huobd&ﬂéiihhed&@easesfQﬁuahﬂﬂanbaaﬁaCﬁuhaﬁ§| ceheyer. The
speci fi cati 00y o pe ubdd 13’ Tnad2tdd5: ik helRaBls! Eok VoM T 0N are
example, to reduce bacterial growth in shower stalls
and public areas. | |

20 _
TABLE 4. Antibacterial Activity
Conpound . Gram (-) _ Gram ("')
of )
Example E. coli E. coli B. subtilis Stab. Strep.
aureus pyogenes.
25 No. MC4100 B90 . RBI RBI Y 03
4 128 32 128 256- 64
6 64 32 128 - 128 64.
30 In a further embodiment of this invention, the

~ compounds can be formulated into ccmpositions suitable
for applying to surfaces such as wood, metal, ceram;c,
" and the like, and for administering to animals,
including humans, for treating and preventing diseases
35 caused by bacteria and v1ruses._ The compounds can be
formulated for adm;nistration by any route, for
instance orally, parenterally, topically, and rectally.



dictated by and directly dependent on (a) t he -uni que characteristics

ofhphe_gctivg ?Egerial andhthe particul ar therapeutic effect to be
achi eved, an 25 the limtations inherent in the art din
such WAB4%%¥e material for.the treatnent of disease Iﬂril:fmfs@émw :
living subjects having a diseased condition in which bodily heal th
Is inpaired as herein disclosed in i ail. 30 The principa
active ingredient is conpounded for conveni ent and effective

adm ni stration |§o§f£§£i|g&ml straéﬁﬂﬁyntﬁbﬂ“é 12 tabl srdhirysceutical ly
accept abl e carrirer in dosage unit form as erelnbefore di,scl osed.

A unit dosage fo¢ﬂ4‘E‘a‘|ﬁndf%?~ne'R%riﬁP€e BHiR 3R tiperss dilysnt, o with an e
conpound in armuaéémﬁn@bng éaipl ebeaiirier, or Gt mmbds cfibsed i teh from

about 25 to abouf 750 00 e gne1n VRN 842 Agpsu]_e,loof it may bg . o

PCT/ US95/ 08802
pref er r ed. 5 Expr ecempréased opotoi tasletse oxtitdnay be ingowparated

general |y breseriys pOck T 08 nd Orén WPUne atet. TS¥ugady of carfier. In

the case of conpositio

cont al n| I ement ar ct|
i ngredi ents, t hethgrape‘d'ééﬁg%@mh?bs%g‘ﬁgne@ggf‘f're’f‘é? ‘fﬁ@’ﬁﬁ?&l
dose ‘and pABELpophted Withtédtipients taed Swaeﬂl:ngrtﬂtb efidrm of

{imes per day. - ot PAEBEERLY, Fabl bR o gt Eithid PRrocheny XpeBSd

di sease state. 16lixirs, suﬁpensbbnmmnﬂgnuﬁMnﬂaiﬁxﬁutand the Jskke e the

formil ations of éﬁFﬁ B8 Béi9§ons ?repaﬁﬁtlons should contafmA@LE 151
Soft gel atin capsules wet epare g | owm redi ents:
Quantity . least 1% by welght of active compound. eﬁékﬁ%ék

Cbnpound of Exangkethe compositions XAd.Preparations may, of course, be
varied and may conveniently be between about 5% to
15 about 80% of the weight of the unit. The amount of
| active compound in such therapeutically useful
compositions is such that a therapeutically effective
dosage will be obtained. Preferred compositions or
preparations according to the present invention are
20 prepared so that an oral dosage unit form contains
between about 5 and 1000 mg of active compound, and
ideally about 25 to about 750 mg.
The tablets, troches, pills, capsules, and the
like may also contain common pharmaceutical excipients
25 such as binders, sweeteners, and the like. Typical
' binders include gum tragacanth, acacia, corn:starch,
and gelatin, as well as excipients such as dicalcium
phosphate. Typical disintegrating agents include corn
starch, potato starch, alginic acid, and the like. A
30 commonly used lubricant is magnesium stearate. Typical
' sweetening agents are sucrose, lactose, or saccharin,
-and'flavoring agents such as peppermint, oil of _
wintergreen, or cherry flavoring can be utilized. When
the dosage unit form is a capsule, it may contain, in
35 addition to materials of the above type, a liquid
carrier. Various other materials may be present as



But yl at ed hydr oxyani sol e B. P. 0. 05 Fracti onat ed
Coconut G| B.P. 70.0 20

320. 05 Ihe above ingredients were nixed and fill egcpriéodoasos Of t
gelatin ‘é’&p’é’ﬂf’é, t he- shel |l conponents of which were gel atin and

gl ycerine. The capsules are adm nistered 25 at the rate of one to four:
times a day. -104- EXAMPLE 152 Tabl et s
are prepared using the fall owi ng conmponent s:

PCT/ US95/ 08888at 1§96+ 04848therwise modify the physical form of 108-
Conpound of rocrystalline

Cel | ul ose Eﬁgnahgagezﬁﬂiﬁg For . 1nstaégg5ngeg%e%3fb%&§%%tH@f Starch

20 ngy capsuleghya¥sbenroatadavith shellac, sugar,.or bdtly. 5

Butyl at ed FVQ&QﬁﬁaBkSBifxEthay contaif: £Re &Btive com?aﬂﬁd'”gred'e”ts were
bl ended to uniformt ressed into . a tablet for oral :

adn1n|§trat|5H°r°Eﬁe¥s a Swe?Be?bﬁgnggﬁPEtémﬁFEY%dﬂF istered daily for
treat ment of pt6pylpababénsi ab preservativeépecaidye, and flavorlng

e 7 Eugh,re gherf) 85 83hokSrREgRE! 0B cbthe! any

mater1a1 used in preparing any dosage unit form should
be pharmaceutlcally pure and substantlally nontoxic in
10 the amounts employed.

The arylthio compounds of the invention can also
be formulated for'topical administration, for instance
as patches, salves, creams, ointments; and the like.
Agents commonly utilized to enhance transdermal passage

15 can also be employed. The compounds can also be
formulated with waxes and the like for convenient
‘rectal administration. '
The actlve compound may also be administered
parente:ally or 1ntraper1toneally. Dispersions can
- 20 also be prepared in glycerol, liguid polyethylene
glycols, and mixtures thereof and in oils.. Under
ordinary conditions of storage and use, these
preparations may contain a preservative to prevent the
. growth of microorganisms. .
25 The pharmaceutical forms suitable for 1n3ectable
use include sterile aqueous solutions (where water
- soluble) or dispersions and sterile powders for the
extemperaneous preparation of sterile_injectable
solutions or dispersions. In all cases, the form must
30 be sterile and must be fluid to the extent that easy
eyringability exists. It must be stable under the
conditions of manufacture and storage and must be
preserved against the contaminating action of
microorganisms such as bacteria and fungi. The carrier
35 can be a solvent or diepersion'medium containing, for
- example, water, ethanol, a polyol (for example,



15 Propyl ene gl ycol 20 ny

Di chl orotetrafluoroethane ' 600 ny (Propel | ant
14) | ghl or odi f| uor onet hane 500 recT/US95/08802
Pr opel | WO\ I69f4 -
(Propel | ant The conponents are m xed at -20[err]C and placed
into a "~ seal ed can equipped with a netering device.
EXAMPLE 154 25 A solution is prepapgd as foll ows:
Compound of Exanple 6 5 ny Wat er
1L glycerol,lbrdglylene glycol, and 11@ﬁ1deoBQethyl§he

ngredients are med;{0-bar b8 00 OBuBERe Axrures cRECULE 488 10

wash shower stal 98] feve I'm nate bacteri al
gr owt h. W&eg@tab@¢20113. The proper fluidity can be maintained,

PCT/ US95/ 08802 for example, by the use of a coatiﬁg such as lecitWihprther
enbodi nent of this invention iS a reventlgﬂe and

t ho
conbattlngsbacteFWéFhﬁh&alntenaFFFan ﬁg€cfﬁﬂﬁ§re?h8aﬁ%fﬁga gbﬁﬁr?@e
adm ni stering caseabfaﬂhbb&&b&bnahhﬁ bif ehiei weeonfasurtactahysefl f bbeive 5

amount of a compoynd of é%%ﬁéf @%%héCQQthoé Eﬁ%&%ﬁgggh%sps canHéface in

need of treat nen®PTHGH can be
appl i ed to. showebrsughts about byaNarp@§B|§H§P§€§§erﬁaéré§ﬁ apthfungnt,

control, and g-n&ﬁﬁb%% %BQabbh%' @hgwkbbufaﬁoioﬁpnuﬂdm can 10
be adnlnlstered td ani mal's @FC|aI hunag; eat and grevent
bacteri al dhd vi #erhig &gid n§ %N?rﬁﬁ%&d the aﬁ&%@ afRePRRY: FO8 8 punt

of the active conpouwidl be preferabile rd imxiade Ssbtcoaicuagefes, mfoper
dosage unit, exam""pr?l.de,I %%@allﬁé %@:‘0 létodz.\.%.nf Q:h?l.%?ihe7.509%'longed
' absorption of the injectable compositions can be
brbught about by the use in the compositions of agents
15 delaying absorption, for example, aluminum monostearate
and gelatin.

Sterile injectable solutions are prepared by
incorporating the active compound in the required
amount in the appropriate solvent with various of the

20  other ingredients enumerated above, as required,
followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the various
sterilized active ingredient into a sterile vehicle
which contains the basic dispersion medium and the

25 required other ingredients from those enumerated above.
In the case of sterile powders for the preparation of
-sterile injectable solutions, the preferred methods of
preparation are vacuum drying and the freeze-drying
technique which yield a powder of the active ingredient

30 - plus any additional desired ingredient from previously

| sterile-filtered solution thereof.

As used herein, "pharmaceutically acceptable
carrier" includes any and all solvents, dispersion
media, coatings, antibacterial and antifungal agents,

35 isotonic and absorption delaying agents, and the like.
The use of such media and agents for pharmaceutical



15 The active ingredients of the therapeutic conposi tions
and the conpounds of the present invention exhi bit excel |l ent
antiret rg‘yég‘%%gzct ivity when admi ni stered in amuniperikbésgae: from
about 1 out 100 ng/ kg of body wei ght per day. A preferred
dosage 20 regimen for optimumresults would be fromabout 2.0 to ’
about 50 ny/ kg of body wei ght per day, iggd such dosage units are
enpl oyed so that a total pof fromabout 0.2 to about 3.0 g of the
active conpountive substhineeis ds well knokfltin/@hkgadt.bodxceptght are

a0 ot stior oAb ag sy AR, pell AORBAR S8 o0 Y be

adj usted to num t erape se-and is
preferably aéMQQmwﬁéﬁédebN@tPotﬁ@uﬁcﬁﬂﬁﬁs1a9§3¢19nt. its ugesigethef about

250 to about tha}apeutdlc com9031%q6hg|ggr@bhggmpﬁg&egxanple several divided
doses y 30 e administered d QY t he- e proportionally
reduce as |ﬁﬁ9§;ﬁ&§ngér?h@ e%lﬁeﬁgﬂé§ nlr’ﬁecan aTa%tﬁ@rapeutlc si tuati on.
A deci ded praﬂncnﬁora&edhum@e the compestibibnshe &Especdaldgpound may be -
admi ni st er ed gr'éf%rred are %%%%b&%&oﬁ%”%ﬁhpﬂ%&n S 2y :.h%n%&éh ' nt r avenous

35 (wher e wat er I nt ramusc bcut ane out es.
WO 96/ 04242 compound together with one or more adﬂ@tﬁgggg/ggg¢ylral

- 1|10£ age gents, Tffezaehflsteneemq'ndazaaathw&e&ﬁeb at gdzas aquegus Leel
sol uti_gns an ensi ons wa sur o] st ee
cer ami® and‘FHgéEPWEHQ$18F§ nga 3&% ﬁ%ﬁ@eanacgﬁﬁPbe'gromﬁh due’
to bacteri a mgaveitlovimn, ranéethe llke -The conpounds can be utilized

combination With 1o ie oYpRSia3sY] KRvALRLSNEOLOXBNMLEarE P ol o T o

net hod f or treat in retro I onsS coO
admi ni st er i n@Pagenteradt mmme#ﬁéena anoAgsagehunast Sprmofor pase ofher

antiviral agekfinistiatiehn &ﬁdaﬁﬁﬁtférﬁﬁﬁybéf dosageconﬁesageduh%et her in a
singl e dosageg unit or c

ot v aodai as”used piZein seseRsl toyBhYBLERLIY JLPETFEE MDELS
(azi dot hym diswd terdd aovutiitayry dobagesi forvitder mbmmalidfh subgeotsctovir,

d|de0xy|n05|@% QggkkedangaEBEuhH%econtalning a predetermined
quantity of active material calculated to produce the

| - desired therapeutic effect in association with the

20 required_pharmaceutical carrier. The specification for
the novel dosage unit forms of the invention are
dictated by and directly dependent on (a) the unique
characteristics of the active material and the |
particular therapeutic_effect.tq be"achieved,:and (b)

25 the limitations inherent in the art of compounding such
' an active material for.the treatment of disease in
living subjects having a diseased condition in which
bodily health is impaired as herein disclosed in
detall _ ' '

30 The prlnc1pa1 active 1ngred1ent is compounded for
convenient and effective administration in effective
amounts with a suitable_pharmapeutieally acceptable
carrier in dosage unit form as hereinbefore disclosed.

_ A unit dosage form can, for example, contain the

35 principal active compound in amounts ranging from about-

5 to about 1000 mg, with from about 25 to about 750 ﬁg



WD 96/ 04242 PCT/ US95/ 08802

- 111 - CLAI V5 ' 1. A
conmpound of the fornula I §9siokso2
wher ei n: 10 WO 96/04242 ..nis 1 or 2 Pmﬁ _

[err] Xis [err], [err], [err], or SOJerr]NR err]Z

Y is hydrogen or SZ when nis 1, and is a_lgq single bond when n is
2; Z is «$ydrogen, hal 0, C[err] Cerr] alkyl,

EEE%E;;}RFLE;E§[§Fﬁng pregerfedalkﬁerfgﬁggﬁliﬁiﬁﬁbﬁo£¥£$ﬂ§|kﬂﬁe actlve
(CRlerr]R err]) nf& und 1SygengCRE-lY LRLsen]; 18 SramndRouE | ?:or‘F?lgakPl%H/'? ng 5
or 6 ring 20 750 mgdmmnaf earzibircychcthengabavofigedmposdriond? ring
atoms, the ring %éﬁgggﬁgh gsﬁgbigﬁggfgg9”58@£98nlngredlents, th%fngnd N:

optlonally up to ero
Rl err] and5R] er r Popagegengentrferménpdibygsriengnee pg the usual dose

E[S: g 1-d ﬁr {]roal &ngng@nﬁlﬁer bE- inﬁﬁ.hhf&k&ihon%erﬁhe@Sia]:.ﬁg‘ﬁé@féﬂfﬁ’éa
Xy, I

e Ok o] e R S B 80 b b ERR B A I B hemint st ored £10m e, )
CONR[err]R err], one to four tlmeS(ﬁkkedayR[errﬁs étﬁktwisémﬁéededFﬁerr]

CRpertl, o b ;ﬂkag bR9°LURRCALRE of tne disgasgOdfatgs) Of Methylene dioxy

Rlerr] andOR[err] |nd@b@né@ﬁipyiageex§mpégsnfucfber]ltiést;ate the

formulations of this invention.

EXAMPLE 151
Soft gelatin capsules were prepared using the
15 following ingredients:
Quantity
. (mg/capsule)
Compound of Example 1 ~ 250.0
Butylated hydroxyanisole B.P. 1 0.05
Fractionated Coconut 0il B.P. -10.0

20 S 320.05

The above ingredients were mixed and filled into a soft

gelatin capsule, the shell'domponents of which were

gelatin and glycerine. The capsules are adm1n1stered :
25 at the rate of one to four times a day.

EXAMPLE 152
Tablets are prepared using the following
components:



alkyl, derr]-derr] cycloal kyl, phenyl; (CR[err]R[err])n{err]

Het- (CRlerr]Rlerr])nferr]; o mew]amrqﬂq o
i ndependent|ly are hydrogen, Cerr]-Cferr] 35 y, COOH,
anino, CYAPB42M42R err], or cyano; WO 96/ 04242 5 Crodildt

PCT/ US95/ 08802 _ -112-

wherein the foregoing al kyl-,

phenyl, and Het

cycl oal ky!L -
groups may optionally be, “1Q8bstituted with from1 to 3 groups
sel ected from hal- o, C[err] Cerr] alkyl, Clerr]-Cerr]
al koxy, trifl uor oGemppundloLf Example 5 hydroxy, cyano, rﬁQG mg

. VRRERTA S Rk[l F}’FC%%F?‘?'EIEC%:F@H‘ @r r] PO err] 39%mY) | [e(ra; ]r]

NH-C-NH err],

S(O[err]NRlerr] Rg ].nn  Carboxymethyl éEQrQHR[ err], wherggnpflerr] , and

Rlerr] are as defln

and t he

phar maceutical |y mgaa‘fsahhﬁseahﬁ:atand : ' sol vatgesgng her eof .
2. A conpound of Claim1 wherin Ais selected from

[err] S

ButylatedaHygrpsyanigelel BiBr 1 wher e|Q1- 303 ag C. NR[ err] Z.

4. A compound of Claim3 having the fornula

10

15

20

25

30

The ingredients were blended to uniformity and _
compressed into a tablet for oral administration. One

- to four tablets are administered daily for treatment of
bacterial and viral infections. ' ‘

EXAMPLE 153
An aerosol is prepared as follows:

Compound of Example 4 | " 100 mg

Propylene glycol o 20 mg
Dichlorotetrafluoroethane | 600 mg

(Propellant 14)

Dichlorodifluoromethane 500 mg
(Propellant 12) S

The components are mixed at -20°C and placed into a
sealed can equipped with a metering. device.

EXAMPLE 154
A solution is prepared as follows.
Compound of Example 6 & 5 mg
Water - 1L

1IN HC1 o 20 mL

The ingredients are mixed to form a solution which can
be utilized to wash shower stalls in order to prevent
and eliminate bacterial growth.



[err] 5. A conpound of Caim4 wherein Y is a bond and
nis 2. WD 96/ 04242

PCT/ US95/ 0880206104 - 113- BCT/US9S08¥3ound
of OauanmwngthefOHmla : - [err] :
7. A conmpound of Claim6 wherein Y is a bond and nis 2

8. A compound of Caim3 having the formd»09-
[err] . a
A further embodiment of this invention is a method

of treating, preventing, and combatting bacterial and
viral infections. The method comprises administering
an antibacterially effective or antivirally effective
5 amount of a compound of this invention to a subject or
surface in need of treatment. For example, the
compounds of Formula I can be applied to shower stalls
and public places in order to prevent, control, and
.combat bacterial and viral growth. The compounds can

10 . be administered to animals, especially humans, to treat
and prevent bacterial and viral infections. As noted
above, an effective amount of the active compound
generally is about 5 to about 1000 mg per dosage unit,
and ideally about 25 to about 750 mg. '

15 The active ingredients of the therapeutic
compositions and the compounds of the present invention
exhibit excellent antiretrovirus activity when
administered in amounts ranging from about 1.0 to about
100 mg/kg of body weight per day. A preferred dosage

20 regimen for optimum results would be from about 2.0 to
‘about 50 mg/kg of body weight per day, and such dosage
units are employed so that a total of from about 0.2 to
about 3.0 g of the active compound for a subject of
about 70 kg of body weight are administered in a

25 24-hour period. This dosage regimen may be adjusted to
provide the optimum therapeutic response and is
preferably administered one to four times a day in
dosages of about 250 to about 750 mg per
administration. For example, several divided doses may

30 be administered daily or the dose may be proportionally

' reduced as indicated by the exigencies of the
therapeutic situation. A decided practical advantage
is that the active compound may be administered in a
convenient manner such as by the oral, intravenous

35 . (where water soluble); intramuscular or subcutaneous
routes.



n 9. A conpound of Claim8 wherein nis 1 and Y is -SZ 10.

A conpound of the Formula la ferr] _ I a

n: o nis 1or 2 YOrAss$iekae?
per/ usos LR 114 |
Y i s hydrogen when n is 1, and is a S|ngle bond when n is 2;

Rlerr] and R err] |ndependently are hydriqgen, halo, 15
Clerr]-Clerr] alkyl, hydroxy, Clerr]-Clerr] al koxy, .carboxy, Clerr]-Clerr]
al koxycar bonyl , niThe aquiveR/ocombderds jcanviber  dximtrlialt edin dsRaguebus

hydr ogen. | éﬂ{l&a{e”%q%‘ﬂ{sp%g ﬁsqirha e, Sigfpces such as “ahor e
sai d al kyl afPeSy e in or erlﬁ@' 2 substituents
sel ect ed frOféthtiifﬁé?ﬁé aﬁh’d Qsontrol growth dud 't® Hala{t«érﬂithaar] and
car boxy; and. Zis
[err] 5 viruses. :
The compounds can be utilized in combination with
other active agents. For example, a preferred method
for treating retroviral infections comprises
administering an invention compound along with one or
10 more other antiviral agents. The active agents can be
compounded together in a single dosage unit or can be ‘
administered separately. Other antiviral agents
typically utilized include acyclovir, AZT _
(azidothymidine, zidovudine)J ribavirin, wvidarabine,
15 ganciclovir, dideoxyinosine (ddI), and the like.



as defined above; and pharmaceutically acceptable salts

and . solvates thereof. 11. A conpound of .Caim 10
wher ei n R[errlwgl&zgydrogen. 12. A compound of d ai mptfi/usesossdh n
is 1and Y % hydr ogen. : 13. A compound of Caim 12
wherein Rerr] is NRerr]Rerr]. 14. The conpound of C aim 13
whi ch is 5-acetyl am no- © 2-nmer¢apt obenzam de. 15, A
conmpound of Claim 10 wherein«.n is 2 and Y is a si ngl e bond.

16. A compound of Caim15 wherein Z is s Clerr] al kyl or
Cerr]-Cerr] alkyl substituted with at |east one CJerr]R err]

gr oup. - WD 96/ 04242

PCT/ US95/ 08802 1. A compound of the formula I . 115 - 17. The
conpound of Claim 16 which is selected fron1 , . '
2-[[2-]2-(1-carboxy-2-nmet hyl butyl car

phenyl di sul fanyl ] -benzoyl ] am no] -3-m aci d,
[S(R,R*)]-2-[2-[2-(1-tert-Butoxyca
nethyl-butglcarbannyl)-G-flqoro-phen
3-fl uoro-bEnzoyl am no] - 3- net hyl - pent tert-butyl
ester, . [S (R, R)]- - But oxycar bonyl -
— -n
wherein:
10 ' n is 1 or 2;
.1 1
X is -C- NR®*z, -C-2, -C-Z, or SO,NR*Z;
Y is hydrogen or SZ when n is 1, and is a
15 single bond when n is 2;

Z is hydrogen, halo, C;-Cg alkyl, COC,-Cg
alkyl, C,-C¢ cycloalkyl- (CRSRS),-, phenyl- (cn5ns)m,
or Het- (CRSR®)-;

A is a monocyclic ring having 5 or 6 ring

20 . ‘ atoms, or a bicyclic ring having from 9 to 12 ring
‘atoms, the ring atoms being selected from carbon
and optlonally up to 3 heterocatoms selected from
0, 8, and N;

Rl and R? independently are hydrogen, halo,

25 C,-Cg alkyl, 0-C;-Cg alkyl, C,;-C¢ cycloalkyl,
hydroxy, nitro, cyano, phehyl-(CR?R‘)m-,

Het- (CR5RS) -, NR3R%, NR3COR%, CO,R3, CONR3R?,
S(0)R®, S(0),NR3R?, COR3?, or taken together are
oxo (0=) or methylene dioxy (-0-CH,-0-);

30 m is 0, 1, or 2; '
| R3 and R* independently are hydrogen, C,-Cg
alkyl, C3-C¢ cycloalkyl, phenyl- (CRSRS)p-,

Het- (CRSR®) - ;
: R5 and R6 independently are hydrogen, C,-Ce¢
35 | alkyl, hydroxy, COOH, amino, CONRSRS, or cyano;

f R R



nethyl-butylcarbanbyl)-S-fIuoro-phenyldisulfanyl]- 10

4-f |l uoro-benzoyl am no] - 4- net hyl - pentanoic acid - tert- but yl
ester, [S(RR)-2-[2-(2-(1-tert- Butoxngﬁhgggbmﬁz

met hyl - bR B anoy! ) - 4- f1 uor o- phenyl di sul fanyl ] - :

5-fl uorobenzoyl am no] - 4- et hyl - pentanoi ¢ acid 15 tert-butyl ester,

[S-(R*,R*)]-2-[2-[2-(1-tert- ButoxycaerQ?L-
3- et hyl - but yl car banoyl ) -6- net hoxy- pheny

di sul f anyl | - 3- met hoxybgnésgiantne] féregbiig-alkyl, cycloaB@pt anoic acid
tert-butyl ester,

[S- (R, R*)]-2-[2- Fée’(’lilte?f‘dsﬂ?fo'x%a%%n’w optionally be
3-net hyl - but yl car babsgifrutedevhtkyEptmny| to 3 groups selected from

di sul fanyl]- 4- rretﬂarabeezodl Aiaal - Acrr%th&hkoxy, trifluorBRBEAYR, C acid
tert- butyI este

[S (RAORY) ] - 2- [ 2 PYSFOHY er EYRRP oxPEFBo iR R'D5 NRACORY, COzR?,
3- et hyl but yl car ba ) - 4- et hoxy- phenyl -
di sul fanyl ] - 5- met hox benzoylanlngl 4- nethgl- ' pentan0|C'acid
tert butyl ester, NE-C-NH,, CONR3R P04(R3)3, S (0) ,NR3RY,
[S-(R*,R*)]-2-[2- @gd(@OR%;twmpc@xycaR orﬂﬂd R* are as def:.ned
3- et fgl but yl car ﬁg?yé - 6- et hyl - -phenyl - 30

b

dlsulfanyl] 3- et enzoyl am noj - 4- neth pent anoi c_aci d
tert butyl ester, he pha ceuti ally acceptable salts and

[S (R, R*)]-2-[2-381¢dtésr th&éogycar bonyl - : (
3- et hyl - but yl car banoyl ) - 5- net hyl - phenyl o

di sul fanyl ] - 4- met hyl benzoyl am no] - 4- met hyl - 35 pent anoic acid -
tert-butyl e8ter,A compound \/gf oGlaim4P wherin A is selected from

PCT/ US95/ 08802 -116-

[S (R, R*)]-2-[2-]2- gl t ert - But oxycar bonyl - ' .

3- net'hyl - but yl car baRpyl ) - 3- nethyIR henyl R

di sul fanyl]-6- nethylt

N _pept anoi ¢ aci d

tert-butyl ester 5 ,FF)]-{ZZ[ NINI Bis-tert-
but oxycar bonyl - etﬁyl pyl ) - B ulfanyl]-R N
benzoyl am no}-succi ni &dci Usdi -tert _ 6§t§ﬁd

[S(R,R*)]-2-{2-(2-(1,3-Bis-tert-
~ but oxycar bonyl - pr opyl car banoyl ) - phenyldlsulfanyl]- 45
benzoyl am no} - pentaned|0|c acid di-tert-butyl

o

3. A compound .of Claim 1 wherein X is -C-NRYZ.

4. a compound of Claim 3 havihg the formula

- - .

5. A compound of Claim 4 wherein Y is a bond and
n is 2.

I



ester, [S (R, R*)1-2-{2-[2- (1,4-Bis-tert-
but oxycar bonyl - but yl car banoyl ) - phenyl di sul f anyl | -

benzoyl am no%v-épe dioic acid di-tert-butyl 50 est epeT/US9S/08802

[R (R, R)] %@g?ﬁt ert - But oxycar bonyl - . phenyl -nethyl) -

car banoyl ] - phenyl di sul f anyl } - benzoyl am no) - phenyl -acetic acid
tert-butyl ester, -113- .

N, N -[ D t hi obi s(2, 1- phenyl enecar bonyl )] bis 55 L-serine

bi s(O (1, 1-di et lgyl et ylcompoundl o' Claim 3 havingdtRBt Bpkhiyl ) ester,
L,L-2-[(2-{2- [(21-tert-Butoxycarbonyl -

3-net hyl - butyl) - net hyl - car banoyl | - phenyl

di sul f anyl } - benzoyl ) - net hyl - am nof=4- get hyl - 60 - pent anoi ¢ acid
tert-butyl ester, - R

4,4' -[Dithiobis(2,1-phenyl enecar bpnyl | . g — : -'bis but anoi ¢ aci d
bis (1, 1-dinethylethyl) ester, RZ %S—(R*,R*)]

2-{5- Acetyl am no- 2-[ 4- _ acgl yLakg no- 2

-(1-tert-but oxycar bonyl - 3- net hyl - | 65 ~ “c—NR'z

but yl car barmoyl ) - phenyl - di sul f anyl |- benzoy! anilho} - .
4-met hyl - pentanoic acid tert-buty} ester, Y [S-(R*, R*)]
2-{5- Et hyl ami no- 2-[ 4- et hyl ami no- . - n o

2- (1-tert-butoxycarbonyl - 2- net hyl - but yl car banoyl ) - phenyl -

di sul fanyl] -benzoylam no}-3-nmethyl - 70 pentanoic acid tert-butyl
ester, VO 9%/ @éApdund of Claim 6 wherein Y is a bond and

PCT/ US95/ 08802 . -117-

L, L-2-{ 2-[ 2- ( 1- Car box¥* 2%224i et hy! - |
propyl car banoyl ) - phenyl di sut f anyl ] - benzoyl am no} -
3, 3-di net hyl -but yric aci ' : _

2 L2 (212 [1-(1 Car b%x?gg‘?ﬁﬁ’gafga%?ﬂn- 3 baying the formula

met hyl - but yl car banoyl ] - phenyl di sul f anyl } -

benzoyl am no) - 4- net hyl pent anoyl anmgaol 1 Pr opi oni ¢ - acid,-
[S (R, R*)]-2-{2-[2- (I - Car boxy- 2- fret Ry| -
but yl car banmoyl ) - 6- f | uor o- phenyl di $ul f PR3- 80
fI uor o- benzoy! ani no} - 3net hy! - pent anei f S=—Y [S
(R*,R*)]2-{2-[2-(1- Carboxy- 3-
met hyl - but yl car banoyl ) - 5-f | uor o- pheny| th VR 7

e ’ = n

9. A compound of Claim 8 wherein n is 1 and Y is -8z.

10. A compound of the Formula Ia

. r? 7
Rl
5 - STy Ia
O=C\NR4
l
L Z  _n

10 wherein:
nis 1 or 2;

AR




4-f | uor o- benzoyl am no} - 4net hyl - pent anoi ¢ aci d,
[S-(R*, R*)] 2-{2-[2-(1-Carboxy-3-nethyl- 85

" butyl caé’gﬁ 4 f1 uoro-phenyl di sul fanyl] - 5- PCT/US95/08802
fluoro no} 4- et hyl - pent anoi ¢ aci d, : ' [S- (R, RY)]
2- car banoyl ) - 6- met hoxy- : _
phenyl di sul fanyl ] - 3- net hoxy- benzoyl ani o4 - 4- met hyl - pent anoi ¢
acid, 90 [§ (R, R)] 2-{2-]2-(1-Carboxy-3-nethyi-butyl
gar banFyI) 5} mit hoxy- phetylnymga{ly%ﬂen%rﬁho,xmd is a [ssa.n(gé.*e )]
enzoyl am no t.anoj ¢, aci -
2-{2-12-(I- Carbo;%(B r?”;,_gcz

but yl car banoyl ) - 4- math‘!b m&?ylwmt]l%ar%!wdrogen. halo,
met hoxy - benzoyl ar@n.cd 4198Aahy )0ics -2¢i fixoxy, carboxy, C,-C
[S (R, R)] 2- {2 - -Cargoxii ey ]%/ -8 ey Yy T
but yI car banoyl ) - iR %my?g NR°RY, where R* and R

met hyl - benzoyl amiﬁepbmﬂwymat}dmm br C,-C¢ alkyl; [ S-

(R, R)] 2-{2-[2-(1-Ca
but yI car banoyl ) - 5- net hyFl B&Q;H’i[% Sl fa'an]% a}kyl, C3-Cg cycloalkyl,

met hyl - benzoyl amiwhgrel- mmwllﬁdmmuqy alkyl groups may have
L, L-242-[2-(1- CaitWB‘YZf?s tuents selected from hydroxy, halo,

- butyl car banoyl ) - 3- et hyl gnyl disu
met hyl - benzoy! aniHBEe n@ﬂ‘y ﬁa?’egaé. &nd WO 96/ 04242 -
PCT/ US95/ 08802 Z is , - 118 - 105
L,L-2-[(2-{2- [(1-Carboxy-3-nethyl -but ‘

- beﬁlﬂiﬁk)‘a

met hyl - carbanoyl ] - phenyl di sul f apyl] :

met hyl - anmi no] - 4- net hyl - pent anoi where R® apd Rfage)].

2-{5-#¢etyl am no- 2-[ 4- , 0 _

acet yl am no- 2- (1- car boxy- 3- net h Jut yl car banoyl )- 110

phenyl di sul fanyl ] - benzoyl am no} - 4- met hyl - pentanoic acid,- _
-[ Dt hi obi s[ [&a (dsfidedralmyver;, 1- : phenyl ene] carbonyl ]] bis

L ISO | euci ne,

L, L-2-{2-[2-(1,2-Di caraboxfhafﬂna}cceaurtolacr%lyﬁ% aCf%table sa‘lthenfl di sul fanyl ]

- benzoyl am no} - sml\rﬁ%e%cthreo

LL-2-{2-[2-(1, 3-Di car boxy- propyl car banoyl ) -

phenyl- 1 sl Lpnyl ) peRQET A PN Ui 52 16 nyazogti.”
but yl car banmoyl ) phenyl di sul fanyl ] - benzoyl ani no) -
12. A compound of Claim 10 wherein n is 1 and Y is
hydrogen.

13. A compound of Claim 12 wherein R! is NR3R%.

14. The compound of Claim 13 which is 5-acetylamino-
2-mercaptobenzamide.

15. A compound of Claim 10 wherein n is 2 and Y is a
single bond. '

16. A compound of Claim 15 wherein 2 is C,-Cg; alkyl or
C,-Cg alkyl substituted with at least one CO,R3
group. ' ' '

I

|



hexanedi oi ¢ aci d, 4,4" -[Di thiobis(2,1-phenyl ene

carbonyli m no)] bis butanoic acid, : [R-(R*, R*)]
(2-{2-[(Car Qﬂ?ﬂé yl -met hyl)- 125 ' PCT/US95/08802
carbanoyl ] - phenyl'di sui f anyl } - benzoyl am no) - phenyl - acetic
aci d, [S-(R*,R*)] 3-tert-Butoxy-2-{2-(2-(2-tert-

but oxy- 1- car boxy- et hyl car bamoyl ) - phenyl -115-
dlsulfanyl] benzoyl am nao} - prepionic acid, 130
-[ Di t hi obi s(127,.1- (TN ydoapeouret tmﬁmma:mnd.)q which is selecbid- fropi onic

aCI d and aﬂr&nonys(] I?kﬁ%@éys 202 mbtRYIBULGARESHRMBYY ) -

bIS[6 [[(1, 1-di net hyl et hoxy c
L- nor | euci ne] bi s( 1, 1-Rhenrslidisnlfa s@@@z°yl]am1n°]'§8meﬂhﬂéﬁﬁ85ﬁﬂ°6F
G aim 15 wherein Z i dpglrogen. 19 The conpound of C aim 18

which is selected from hi s-5-ni trobenzagi de,
2,2' -Dit hi obi s[ 5- met hoxy- iR d‘eﬁ)] -2-[2- é\]\éqg% %zbgtoxycargg yicd-
PCT/U895/Q8802 methyl butylcarbamoyl) - 6-fluorbrphenyldisulfanyl] -
2,2 -Dithiobis[3- net

22" D t hi obi o[ 3- nethyﬁ%benzam ?%3y¥?m1no] -3-methyl-pentanoic acid

2,2' - Di thiobis[5-[(2, terh htRl eBt®%propyl ) am no] - benzami de],
2,2'-Dithiobis[5-[(trifl uowsnaaasﬂ*))qmzwﬂz- [2- (1-tert- H&W&DOMGB-

G2 een s BT A A AN -5 ruygre: erlByATRAN '
The conmpamd of C ai m-Bludraibemzdylaimigialhidoiniethyl -pentanoic acid
(5-acety|anino)benzeugégi_butyl_ester' _
 [S8- (R R¥*)-2-[2-[2- (1-tert-Butoxycarbonyl-3-
methyl -butylcarbamoyl) -4-fluoro-phenyldisulfanyl] -
5-fluorobenzoylamino] -4-methyl -pentanoic acid
15 tert-butyl ester,
[S- (R*,R*)]-2-[2-[2- (1-tert-Butoxycarbonyl-
3-methyl-butylcarbamoyl) - 6 -methoxy-phenyl -
'disuifanyl]-3-methoxybenzoy1amin6]-4-methyl-
" pentanoic acid tert-butyl ester,

20 [S- (R*,R*)]-2-[2- [2- (1-tert-Butoxycarbonyl-
3-methyl-butylcarbamoyl) -5-methoxy-phenyl-
disulfanyl] - 4-methoxybenzoylamino] -4-methyl-
pentanoic acid tert-butyl ester,

[S-(R*,R*)]-z-[2-{2-(1-tert-Butoxycarbonyl-

25 3-methy1butylcarbamoyl)-4-methoxy-pheny14

| disulfanyl]-S-methoxybenzoylamino]-4-methy1-
pentanoic acid tert butyl ester, '
[S-(R*,R*)]-z-[z-[2-(1-tert-Butoxycarbony1-
. 3-methylbutylcarbamoyl) -6-methyl- phenyl-

30 disulfanyl] - 3-methylbenzoyl-amino] -4-methyl-

pentanoic acid tert butyl ester, -
[S- (R*,R*)]-2- [2- [2- (1-tert-Butoxycarbonyl -

3-methyl-butylcarbamoyl) -5-methyl-phenyl

disulfanyl] -4-methylbenzoylamino] -4-methyl-

35 pentanoic acid tert-butyl ester, '

A




22. A conpound of Claim15 where Z is : '
[err] 23. A conmpound of Claim22 wherein Rerr] is hydrogen.
24. The g’fq)g@?é?d of Claim23 wherein R err] is hydrogen.pcrmsosnossezd. The

conpound m 24 which is selected from

2,2' -Dithiobis[3 -sul fanoyl benzanilide], : '
2,2'-EXthiobis[N—[[4=(aninosulfonyl)phffyl] met hy] - benzani de],
2,2 -Dithiobis[N-[4-(am nosul fonyl)phenyl]- 5 - 4-f| uor obenzan de],

2,2 -Dithiobis N[4-(apsneme]tenyt3pteniz] (1-tert-Butoxpedinsuyibenzan del,

\2/\02;96}3'0212'48[)' S[N-{ 4L AL OB PEYEREREN) 13 -meeny1 ﬁﬁ?%)éggff)ggégbe”%am de] ,

-120- 10 disulfanyD] - inethplkenzoyvilyminebsttmetyy phenyl | -
4- met hoxybenzanm dsdntanoic acid tert butzi ester, .

e Robonsat L (R R AV 2ELYH 12 Bis- rert-

-EXFhiobis[N—[4 (lourt oxopcatioonyy) péteinyl ¢artiamoyl) phenf&d&ﬁﬁm&dm@mﬂ&nide],
2,2 'EXth'Ob'S[B§é42é§ﬁQﬁE§3}féﬁ@%%ﬁqﬁwggid di-tert-butyl ester,

4- et hyl benzam de
2,2' -Dit hi obi s[ N-[ 4- (aB$n6RuBRHNY13 ptRenl21(1,3-Bis-tert- 5-net hyl benzani de] ,

butoxycarbonyl -propylcarbamoyl) -phenyldisulfanyl] -
45 benzoylamino}spentanedioic acid di-tert-butyl
ester, :
[S- (R¥, R*)] 2-{2-[2-(1,4-Bis-tert-
butoxycarbonyl-butylcarbamoyl) - phenyldlsulfanyl]-
benzoylamino}-hexanedioic acid di-tert-butyl
50 - : ester, oo T
[R- (R*,R*)] (2-{2-[(tert-Butoxycarbonyl-
phenyl-methyl) - carbamoyl] -phényldisulfanyl }-
benzoylamino) -phenyl-acetic acid tert-butyl ester,
N,N’ - [Dithiobis(2,1- phenylenecarbonyl)lbis
55 L-serine bis[0-(1,1- dzmethylethyl) bis (1,1’'-
dimethylethyl)ester, S
. L,L-2-[(2-{2-[(1-tert- Butoxycarbonyl-
3-methy1 butyl) -methyl - carbamoyl] -phenyl
disulfanyl}-benzoyl) -methyl-amino]-4-methyl-
60 . pentanoic acid tert-butyl ester,;
4,4’ - [Dithiochis (2, 1-phenylenecarbonylimino)] -
bis butanoic acid-biS'(1.i-dimethylethY1) ester,
[S- (R*,R¥*)] 2-{S5-Acetylamino-2-[4-
acetylamino-2- (1-tert-butoxycarbonyl-3-methyl-
65 butylcarbamoyl) -phenyl -disulfanyl] -benzoylamino} -
4-methyl-pentanoic acid tert-butyl ester,
[S-(R*;R*)i 2-{5-Ethylamino-2-{4-ethylamino-
2-(1- tert-butoxycarbonyl 2- methyl -butylcarbamoyl) -
phenyl-disulfanyl] -benzoylamino}- 3-methyl-
70 pentanoic acid tert-butyl ester, -

| RN D



20 2,2'-Dithiobis[N-[4-(am nosul fonyl)phenyl] -
6- met hyl benzani del, and

2,2'-Dithiobjs (am nosul f onyl ) phenyl | - benzapd-fig

26. The conpgﬁ%%&%%uCIain123gmherein R4 is other than iﬁﬁgﬁggen,
selected from 2,2 -Dithiobis-N[4[[(1-nethyl ethyl)amnmino]
sul fonyl ] phenyl ] benzam de, -117- : '

2,2 -Dithiobis- N—[4 [ (cycl opropyl am no)- 5 sul f onyl ] phenyl ]
benzani de)], L,L-B= 422{ﬁ41i2c£2b6 (4; faadaxnet byl sul fanoyl ) -

phenylcarbannyl]-phen ldisulfa a
benzenesul f onyl am nol 5P 8ﬁFg¥§§¥g? pﬁgnyfhg lfanyl] -benzoylamino} -

N, N- [ Di thiobis[2,1-phém?kdmmeahybﬁbutyrmo]acid,
4, 1- phenyl ene- sul fonyl | b|§ kzakﬁagge[QL%ilC&rz?ﬁﬁ ﬁth 1carfl Tyl gt hyl

ester, i SO\ am no) -
sulfonyl]Hﬁenyl]benzaWFGBYF bygylcarbamoyl] -ph nyldisu fanyl}-

2,2' - Di thiobis[N-[4-[ bénpy¥lamihoy-arim8thylpentanoylamino] -propionic

sulfonyl]phenyl] benzgg1ge] 27. The conpound of Claim 23 which is
2,2 -dithiobis- . N-[ 4-[ (acetyl am no) sul f onyl ] phenyl ] benzam de.
WD_96/04242 [S- (R*,R¥)]-2-{2-[2-(1- CitﬂbeB%fmﬁﬁhﬁﬂ

-121- 28. A co

[err] 29. B@EgﬂgaQBgﬁ% 1¥lé TﬁSEggﬁaﬁhgﬁd%sulf deron1

2-t hi o- N- 8- su|fanny|SﬁBﬁyPybeﬁzanla@iaﬁ -3methyl-pentanoic aci
[S- (R*,R*)]2-{2-[2- (1-Carboxy-3-

methyl-butylcarbamoyl) -5-fluoro-phenyldisulfanyl] -
4-fluoro-benzoylamino}-4methyl-pentanoic acid,

[S- (R*,R*)] 2-{2-[2- (1-Carboxy-3-methyl-

85 butylcarbamoyl) -4-fluoro-phenyldisulfanyl] -5-
fluoro-benzoylamino}-4-methyl-pentanoic acid,

[S- (R*,R*)] 2-carbamoyl) - 6-methoxy-
phenyldisulfanyl] -3-methoxy- benzoylamino} 4-
methyl -pentanoic acid,

90 _ [S- (R*,R*)] 2-{2-[2-(1-Carboxy-3-methyl-butyl
carbamoyl)-5;methoxy-phenyldisulfanyl]44-methoxy-
benzoylamino}-4-methyl-pentanoic acid, :

[S- (R*,R*)] 2-{2-[2- (1-Carboxy-3-methyl-

- butylcarbamoyl) -4-methoxy-phenyldisulfanyl] -5-

95 methoxy-benzoylamino}-4-methyl-pentanoic acid,

| [S- (R*,R*)]2-{2- [2- (1-Carboxy-3-methyl-
butylcarbamoyl) - 6 -methyl -phenyldisulfanyl] -3-
methyl-benzoylamino}-4-methyl-pentanoic acid,

{S- (R*,R¥)] 2-{2-[2- (1-Carboxy-3-methyl-

100 butylcarbamoyl) -5-methyl-phenyldisulfanyl] -4-
methyl-benzoylamino}-4-methyl-pentanoic acid,

L,L-2-{2-[2- (1-Carboxy-3-methyl-
butylcatbamoyl)é3-methyl-phenyldisulfanyl]-6-
methyl-benzoylamino}-4-methyl-pentanoic acid,

L



2-t hi 0-5-chl or o- benzenesul f onam de. 30. A conpound of Claim8

wherein Z is phenyl : (CRerr]Rerr])[err], wherein the phenyl
ring can‘;p($:9 4242 unsubsti tuted or substituted. PCT/US9SHIBS02A
conpound "0 %% 30 wherein mis 0. ' 32. A conpound of Caim31
wherein Y is a bond and nis 2. 33. The conpound of
Claim32 which is selected from 18-

2,2'-Dithiobis[N[4-(1, 1- dlnethylethyl) phenyl ] benzam de],

2, 2' 1At hi obi s[ N- ( 3- methy- -phdnel-}kenzaricdeboxy -3 -methyl-butyl) -
hznyfﬁLghgghfggﬁkét%&&r%aiﬁgkbbalugkgggﬁgxlhlfanyl}'benzoyl)-

2

phe

2, 2' -Di t hi obi s[ N- petbydmapriasy|- ﬁbmawﬂdplentanoic acidg,
2,2

1

,2'-Di tthbIS[N—[3 5- QQSQ§&|§h?qrgqqgh§_ lamino [4phenyl] benzani de] ,-
0 t thlobbs(w- 4 %hloro gkri k g b 1
thyI)phenyI]ben?&ﬁiH no- -methyl-butylcarbamoyl) -

2,2-ﬂ@mrnobls[N—@&eﬁydﬂdhhatapbaﬂybhnzoylam;no} -4bmerhyildpkntanoic
2,2'-Di thIObIS[N-g%ié di chl orophenyl) 15 benzam de], WO
96/04242 PCT/U895/08802

-122- N, H'z[Déthﬁpbéﬁé[FhHepbyléminpDuaﬁénethyI)phenyl]

benzami de], henylene ca%b%nﬁ@]qhbﬁg'ﬁ Eyb leuc1ne,
(2- nethoxyphenyl) enzam de 2" -Dithiobis &N— [4-

(trifluoronethyl)pheny™ 128" -{2-12-(1, BeﬁigﬂFHQfY'ethylcarbamoy
2, 2' a¥st hi obi s [Nphéﬁyldﬁ&ﬂﬂﬁhﬂﬂiﬂ}benz&yﬂdmhno} -succinic acid,

2,2" -Dithiobi s[N-[4- (HEIEXEwafQQXREpBGBX Lrboxy -propylcarbamoyl) -
phenyl - disulfanyl] -benzoylamino}-pentanedioic
acid, _ .
| [S- (R*,R*)] 2-{2-[2-(1,4-Dicarboxy-
120 _ butylcarbamoyl)-phenyldisulféﬁyl]-benzoylamino}-
hexanedioic acid, L :
 4,4’-[Dithiobis(2,1- phenylene
carbonylimino) l1bis butanoic acid,
_ [R- (R*,R*)] (2-{2-[(Carboxy-phenyl-methyl) -
125 carbamoyl] - phenyldisulfanyl} benzoylamino) -phenyl-
acetic acid,

[S- (R*,R¥) ] 3-tert-Butoxy-2-{2-[2—(2-tert-
.butoxy-1-carboxy-ethylcarbamoyl) -phenyl
disulfanyl] -benzoylamino}-propionic acigq,

130 3,3’-[Dithiocbis(2,1- phenylene carbonyllmlno)]
' bis-propionic acid, and S

N,N'ebls{dithiobis(2,1-pheny1enecarbonyl)
bis[6-[[(1,1-dimethylethoxy)carbonyl]amino] -
L-norleucinelbis(1,1-dimethylethyl) ester.

8. A compound.of Claim 15 wherein Z is hydrogen.
19. The compound of Claim 18 which is selected from

2,2’-dithiobis-5-nitrobenzamide,
2, 2'-D1th1obls[5 methoxy- benzam;de],

000 ) O IIII




\

benzam de], 2,2 -dithiobis[N(4-iodophenyl)benzam de], 25
2,2" -Dithiobis[N(2-nmethyl phenyl)benzam de], :
2,2 -Dithiobis[N(2-ethyl phenyl)benzam de], ' ' PCT/US95/08802
2,2' - Di t hi obVe %’ ‘7@ chi or ophenyl ) benzami de] , |
2,2' -Dithiobis[N(3-nitrophenyl)benzan de],
2,2'-Dithiobis[N [2-(I- nethylethyl)phenyLilgo - benzam del,
2,2' - Di thiobis[N(3-iodophenyl)benzani de],
421,421 [DI thhl gbl ?(2211 Ehen?/l enﬁcanb@nybbﬂsm)metnoxy benzamhi @&z 0i C acljd]

,2' -Di thiobis phenyl e | nzoi ¢ aci
(4-{2-[ 2- (4- Car boxynet hy| - 8 Bt‘:% 8%9% #8thyl -benzadiddf,
phenyl - di s8l-f anyl ] - benzoylanﬂhoplpheqbiy{acéKZEZ dimethyl-1-exopropyl)
2,2 -[]thIObIS[N-(4 a e de] 40 . di hydrochl ori de,
2,2' -Dithiobis[N(4- (gﬁgﬁggagﬁ aar E %%%benzan1dgéo and
4,4' -Dithi obis(2- phenyleneGaFBOH} Fhirhds [5- [ (trifluockeacetyh benzoic
aci d. 34. Apeanamiad, oAn&l aim 8 wherein Z i's

e Rlerr I Rer D) Lerl] o p: cpapnifote T8 aMRRY A Shal T Pbimsds ot o

bi s- 2- thlophenecarboxyllc acid, dinethyl ester, WO 96/ 04242
PCT/ US95/ 08802

2 ) )
2,2' -Di t hi obi s| N208- bi B0 °3"'§°}‘f“rin o Himste wnich 5 2,2 -dithiobls

2,2' - Dit hi obi s[ N- ( 6- cAl-8Fé Waméenyn benzami de],
2,2"-Dithiobis[N4-pyrimdinyl benzam de], 2,2

‘u-thiObiS[N'(Z'EQhen%k”Etg&p%LnSn gnbfaim;ga which 1sa£d r-dithiobis

(5- acetylamlno)benzamlde

22. A compound of Claim 15 where 2 is

wn =0

—NR’R

5 .

23. A compound of Claim 22 wherein R® is hydrogen.
24. The compound of Claim 23 wherein R* is hydrogen.

25. The compound of Claim 24 which is selected from
2,2’ -Dithiobis[3’ -sulfamoylbenzanilide],
2,2’ -Dithiobis[N- { [4- (aminosulfonyl)phenyl]
methy] -benzamide] , |
2,2’ -Dithiobis [N- [4- (aminosulfonyl)phenyl] -
5 ~ 4-fluorocbenzamide],
2, 2+ -Dithiobis [N- [4- (amlnosulfonyl)phenyll-
5-fluorcbenzamide] , :
2,2’-Dithiobisg [N-[4- (amlnosulfonyl)phenyll-
3-methoxybenzamide],

* C L M 0§ %
i



2,2'-dithiobis N 2- (4 nor phol i nyl') et hyl ]] benzam de.
36. A conpound of Claimb5 wherein Z is phenyl -

(CR err] %&@B&A&Lﬁ”] and phenyl is unsubstituted or PCT/US9S/08802
substi t ut 37. A conpound of Claim36 wherein Zis

[err] 38. A conpound of Claim37 wherein Z is

[err] 39. A conpound of Caimyf which is 2,2'-EXthiobis[N—

[ 4- (ami nosul fonyl ) phenyl ] = 3-pyri di necarboxani de] .

[err] 10 40. A conmp\grd-mift Kl obis BV-Wae! @infinbsul fop/l]) phiesyl] -

S [err] [err]
96/ 04242 4-methoxybenzamide], | PCT/U895/08802
-124- 41. A conpu@fdcthdicbig D i (amimss@f@weldme@w] -

N, N—[[)thlobls[2§bﬂgﬁﬂaﬁyﬂgﬂﬁaﬂﬂmﬂ|'”‘”0] .

2,2’ -Dithiobis[N- [4- (aminosulfonyl)phenyl] -
15 3-methylbenzamide], . - S
' 2,2’-Dithiobis[N- [4 (amlnosulfonyl)phenyll-
4- methylbenzamlde], '
2,2’-Dithiobis [N- [4- (am;nosulfonyl)phenyl]-
5-methylbenzamide] , ' :
20 ' 2,2’ -Dithiobis[N- [4- (amlnosulfonyl)phenyl]-
6-methylbenzamide], and
2,2’ -Dithiobis(N- [2- (aminosulfonyl)phenyl] -
benzamide].

'26. The compound of Claim 23 wherein R* is other than
hydrogen, selected from
| 2,2’-Dithiobis-N-[4[[(1- methylethyl)amlno]
sulfonyl]phenyl]benzamide,_
2,27 Dlthlobls N-[4'-[(cyclopropylamino)-
5 sulfonyl]phenyl] benzamide)],

. L-L-2-[4-(2-{2-[4- (1-Carboxy-ethylsulfamoyl) -
phenylcarbamoyl] -phenyldisulfanyl }-benzoylamino) -
benzenesulfonylamino]-prbpionic acid,

N,N- [Dithiobis[2, 1-phenylenecarbonylimino] -
10 | 4,1-phenylene-sulfonyl] bis L-alanine bis 1,1-
dimethylethyl ester, '
2,2’ -Dithiobis-N-[4’- [ (methoxyamino) -
sulfonyl]phenyl]benzamide)], _
2,2’-Dithiobis[N-[4-[(2- pyrim;dinylamlno)
15 sulfonyl]phenyl] -benzamide] . IR

27. The compound of Cléim 23 which is 2,2’-dithiocbis-
- N-[4-[(acetylamino) sulfonyl] phenyl]benzamide.

S+ € -L M § x



4, 1- phenyl ene- car bonyl i m no] bis L-Al anine bis : 1, 1- di met hyl et hyl
ester, and 5 [S-(R*, R*)] 2-[4-(2-{2-[4-(1-Carboxy- '

et hyl car ba”%)g‘ﬂ nyl car banmoyl | - phenyl : PCT/US95/08802

di sul f anyl } -'benzoylam no) - benzoyl am no] - pr opi oni ¢ aci d.

[err] 42. A conpound of Claim2 wherein Xis [err] and Zis
phenyl - (CR[err]Rerr])[err]. . 43327be conmpound of C aim 42 which
is [R(R,R")] 2,2' -Dit hiobi s[N-(2-hydroxy-1-phenyl et hyl) -
benzan .de. 28. A compound of Claim 12 wherein Z is [err]

44. A conpound of Claim2 wherein Xis [err] and Z S
Cerr]-Cerr] alkyl or (Jerr]-Cerr] alkyl _substituted with

hydroxy or NR[err]Rerr]. ' 742 ThéﬁconpoUnd of Claim44 which is
sel ected from S ¥ g2+ 13R3RDI t hi obi s[N-[ | -

(hydr oxymet hyl ) - 3- met hyl but yl ] - bengani/de] , It and '

2,2'-Dithiobis[N 2-(dinethylam no) o et hyl benzam de] .

[err] 46. A conpound of Claim2 wherein Xis [err] and Z

S [err] WO 96/ 04242

PCT/ US95/ 08802
' ' 29. The compound of Claim 28 which is selected from

2-thio-N- (4-sulfamoylphenyl)benzamide and
2-thio-5-chloro-benzenesulfonamide.

30. A compound of Claim 8 wherein Z is phenyl-
(CR5R®) -, wherein the phenyl ring can be
unsubstituted or substituted. '

31. A compound of Claim 30 wherein m is O.

32. A compound of Claim 31 wherein Y is a bond and
n is 2.

33. The compound of Claim 32 which is selected from
2,2’ -Dithiobis [N- [4- (1,1-dimethylethyl)
phenyl] benzamidel, ' )
2,2’ -Dithiobis [N- (3-methylphenyl)benzamide],
5 2,2’-Dithiobis [N- [4-nitro-3- (trifluoromethyl)
phenyl]benzamide],
2,2’ -Dithiobis [N- (3-bromophenyl)benzamide] ,
2,2’ -Dithiocbis[N-[3,5-bis(trifluoromethyl)
phenyl] -benzamidel] , N
10 2,2’ -Dithiobis [N- [4-chloro-3- (trifluoro
methyl)phenyl]lbenzamide],
'2,2’-Dithiobis [N- (3, 4-dichlorophenyl)
benzamide] ; - .
2,2’ -Dithiobis[N- (2,4-dichlorophenyl)
15 . benzamide],

—_—

[



-125- 47. The conpound of Claim46 which is [4-(2-{2-]4-
(D et hoxy- phosphoryl net hyl ) - phenyl - car banoyl | -

phenyl di s benzoyl am no) - benzyl] phosphoni c bélagdb£t Nyl
ester. vW) Bé}(%} [ er rP F%bgoﬁgf A
conpound of Gaunvaaeu1X|s[ar]amiZ is -COCerrj-Cerr]
al kyl . 49. The conpound of C ai m43 which is 2,2'-Dithiobis
(N-acetyl - N-net hyl ) benzam de. 50. A conpound of Cl aim 3 wherein
Rlerr] is (er r] C errlz,@kpithiocbis [N-J3d (Z.ﬁl%luoromethﬁl)ﬁhegyl]

i obi s

[err] }Vf cQ qnd of Claimb50 which is
[ N-] 4- (anlnosulfo ﬁﬁﬁgaéﬁrnethyl]benzan1de 52. A conpound of C aim
1 wherein X is SO err] BRr-Dizhiobis [No3 2 -tet-hiopypinenyfl ) Beaizarmddelavi ng t he

for”“'a 2,2’ -Dithild¥id[N- [4- (trifluord _ d of
Cla|n154 whi ch ISﬁZﬂé%%h?d from oo [N- [4- (trifluorctherh)d ) pRLRFHT

2, 2'-D1thiobis[N—(4-cyanophenyl)benzamide],

2,2’ -Dithiobis([N- [4- (methylsulfonyl)phenyl]
benzamide], -

2,2'-dithiobis [N- (4-iodophenyl)benzamide] ,

25 2;2'-Dithiobis[N-(2-methylphenyl)behzamide],
2,2'-Dithiobis[N-(2-ethylphehyl)benzamide], '

2,2’ -Dithiobis[N- (2-chlorophenyl)benzamide],

2,2’ -Dithiobis[N- (3-nitrophenyl)benzamide],

2,2’ -Dithicbis[N-[2- (1- methylethyl)phenyl]

30 benzamide] ,

2,2’ -Dithiobis[N- (3- iOdophenyl)benzamide],

4, 4'-[D1th10bls(2 1- phenylenecarbonyllmlno)
bisbenzoic acid], '

2,2'-Dithlobis(2,1-phenylenecarbohylimino)

35 bisbenzoic acig,

(4-{2-[2- (4-Carboxymethyl -phenylcarbamoyl) -
phenyl -disul fanyl] -benzoylamino} - phenyl) -acetic
aciq,

_ 2,2’-Dithiobis [N- (4- amlnophenyl)benzamlde]
40 dihydrochloride, : :
| 2,2’ -Dithiobis[N- [4- (amlnocarbonyl)
. phenyllbenzamide] , and :
~ 4,4’-Dithiobis(2- phenylenecarbonyllmlno
methylene)bls -benzoic acid. .

34. A compound'of Claim 8 wherein Z is Het- (CR®RS),-.
35. The compound of Claim 34 selected from -

© 3,3’-[Dithiocbis (2, 1-phenylenecarbonylimino) ]
bis-2-thiophenecarboxylic acid, dimethyl ester,

g



2,2'-Dithiobis[N-[4-(am nosul fonyl) phenyl ] - benzenesul f onam de,
WD 96/ 04242 . PCT/ US95/ 08802

-126- . Wo96azaz 20 2 -Dithiobis(N-(4-nitrophenyl)]- 5  pcruseswssoz
benzenesulfonanlég, _ 2,2 -Dithiobis[N(4-nethoxyphenyl)]-
benzenesul f onam de, and cl
2,2'-Dithiobis[5-chloro]-benzenesul fonam deg23-

[err] 55. A conpound of+ Claim1l wherein Xis [err] | 56. A
conpound of C ai m56 having,2heDithiubds [N- (5-bromd-2-pyrimidinyl)

[err] 57 ? 0 ound of C aim57 which is [2-(2-Benzoyl -
phenyldisuFfanyI)-pheﬁ?ﬁ ggﬁgﬁyf;neghanone. : L

NOH 58. A conpound of:&f aP#thighdés&lNn(&-Fhloxp74-pyrimidinyl)

benzamide], ,
2,2’-Dithiobis [N-4-pyrimidinyl benzamide],
2,2’ -Dithiobis[N- (2-thienylmethyl) ]lbenzamide,
10 and _
2,2’-dithiobis[N- [2- (4-morpholinyl)ethyl]]
benzamide.

36. A compound of Claim 5 wherein Z is phenyl-
'(CRsRs)ﬁ- and phenyl is unsubstituted or

substituted.

37. A compound'of Claim 36 wherein Z is

_@soszk‘ |

38. A compound of Claim 37 wherein Z is

—<f_>——sozmr2

39. A compound of Claim 38 which is 2,2’-Dithiobis|N-
[4- (aminosulfonyl) phenyl] -3-pyridinecarboxamide] .

o)

40. 'A compound of Claim 2 wherein X is -C-NR%*Z and
Z is '
) o
5 s

__@C"N’R R™

I




59. A conpound of C aim57 having the formula ' [err]

PCT/ US95/ 08802 WD 96/ 04242 _ -127- 60.
The conp Cl ai m 60 which is {2-]2- '
(hydroxygﬁfﬂ%- enyl - met hyl ) - phenyl di sul fanyl ] - PCT/US95/08802
phenyl } - phenyl - met hanone. . 61. A conmpound of Claiml1l wherein nis’1l
and Y is -SZ 62. A conpound of _.¢hgi.m 61 having the formula

[err] : 63.« A conpound of Claim 62 having the fornula
[err] 41. A compound of Claim 40 which is selected from

' N,N- [Dithiobis[2,1-phenylenecarbonylimino] -
-4,1-phenylene-carbonylimino] bis L-Alanine bis
1,1-dimethylethyl ester, and

5 - [S- (R*,R¥)]2- [4- (2- {2~ [4- (1-Carboxy-
ethylcarbamoyl) -phenylcarbamoyl] -phenyl
disulfanyl}-benzoylamino)-benzoylamino]-propionic
acid.

42. A compound of Claim 2 wherein X is -CNR!Z and Z is
phenyl- (CR5R®) - . '

43. The compound of Claim 42 which is [R- (R*,R*)]
2,2’ -Dithicbis[N- (2-hydroxy-1-phenylethyl) -
benzamide.

44. A compound of Claim 2 wherein X is -C-NR*Z and Z
is C;-C¢ alkyl or C,-C¢ alkyl substituted with
hydroxy or NR3R%. ' |

45. The compound of Claim 44 which is selected from

[S- (R*,R*)] 2,2’-Dithiobis([N-[1-
(hydroxymethyl)—3-méthylbutyl]-benzamide], and

_ 2,2’ -Dithiobis[N-2- (dimethylamino)
5 ethylbenzamide] . -

'46. A compound of Claim 2 wherein X is -C-NR%*Z and Z

is _

A




64. The conpound of O aim 63 which is selected from

2-[ 2- (4- Sul f anoyl phenyl car banoyl ) phenyl di sul fanyl ] propi oni ¢ aci d,
WO 96/ 04242w096m4242 ' PCT/ US95/ 8B 0S95/08802
-128- 2- Acet yl am no- 3-[ 2- (4-sul fanoyl phenyl 5

car banoyl ) phenyl di sul fanyl ] -:pr opi oni ¢ aci d, nethyl ester,

2- Acetyl am no- 3- [ 2- (4- sul f anoyl phenyl -125-

car banoyl ) phenyl di sul fanyl ] -pr opi oni ¢ aci d,

32 [ff(4 F?IfanoylpFEngIcampamm@l@tﬁm&gdmjﬁs which is [4-(2-{2-[4-
I sul fanyl ] propi ony 1- b 1 -

2-[2-(4-Sul fanoyl pheﬁﬁ}car gi%*§pél}%%lmethyl) phen%l scl?z;‘ aar.t]nocl nzaoi c
aci d, e%Y}Q1¥ ,%h sphonic

dlsulfanyl]ben20|c agtda arébny 1E§§§ér,15
2- Am no- 3- net hyl - 3-[ 2- (4- sulfanDyIphenyI

car banoyl ) phenyl di sul fanyl]-butyric acid,
2- Am no- 3- et hyl - 3-[ 2- (4- sul f anoyl phenyl 0
car banoyl ) phenyl di sul fanyl ] -butyric acid nethyl " £Ester, 20
2- (2, 3- Di hydr ox48+ op}l cooppendyps-Glaim 2 wherein X is -C-NR®Z and Z
sul f anoyl phenyl ) benzagi deg-¢ alkyl. .
2-[ 2- (Acet yl net hyl am no) - 1- pheﬁ@lpropy
di sul fanyl ] - N- (4- sul f anoyl - phenyl ) benzam de, and
49. The compound of Claim 48 which is 2,2’-Dithiobis

" (N-acetyl-N-methyl)benzamide.

50. A compound of Claim 3 wherein R* is C,-C¢ alkyl

and Z is

51. The compound of Claim 50 which is 2,2’-Dithiobis .
[N- [4- (aminosulfonyl) phenyl]lmethyl] benzamide.

52. A compound of Claim 1 wherein X is SO,NR®Z.

53. A compound of Claim 53 having the formula

54. The compound of Claim 54 which is selected from
| 2,2'-Dithiobis[N-[4-(aminosulfony1)
phenyl] -benzenesulfonamide,
}

O



2-[2-(2-Acetyl am no- 2- car boxyet hyl di sul fanyl) 25
benzoyl am nol - 3- et hyl - pent anoi ¢ aci d.

[err] A conpound of Claim1l wherein Xis [err 05/0880

[err] WO%’M?é is (Jerr]-Cferr] al kyl substituted with -NH C NH2 and
W th CJerr]Rerr]. 66. The conpound of Claim65 '
mhich is selected from -126- :

-[ Di t hi obi s(2, 1- phenyl enecar bonyl )
b| s L- ar gi ni ne- bi s( 1, mdznemhyhﬁbhjlélneﬂenltﬁdsphenyl)]-

L LB o syl epgianiapy) o D arainine.
[err] . 67. . A cénpotRithiokis Ny i4vm%¢1@¢=ﬁyph$13¥{)e}'r] and Z

is (Jerr]-Cerr] Eéﬁb@ﬁégﬁifoﬁm&ér]ﬂ@rr])[el‘l‘] wherein the 5

g¥C|CIO:: ﬁ1y|67rr\?%i Eﬁ ;sgbsi 5pt&(Ei‘ﬂ'?:‘r-°1l3ji‘r-lssPgsttﬂlﬂt-cnt‘cﬂd benzenesulfonamhf compound

2 2 - Di t hi obi s(N-cycl opropyl benzamni de), and
-[ Di t hi obi s(2, 1- phenyl enecar bonyl i m no 10
rret hyl ene) bi s-transcycl ohexane carboxylic acid. “

[err] 5569. A LoRPIRAENSE OF14dmi 1N habeiei B fgl i@rr] and Z is
Het-(CRerr]Rerr])[err]-, and where the Het may be substituted

or unsubstituted.
56. A compound of Claim 56 having the:.formula

Rl

57. The compound of Claim 57 which is [2- (2-Benzoyl-
phenyldisulfanyl) -phenyl] -phenyl -methanone .

NOH

"58. A compound of Claim 1 wherein X is -C-2.

59. A compound of Claim 57 having the formula

* € L. M 0§ %



70. A conpound of Caim69 having the formula [err]
71. The conpound of Caim70 which is
{2-[2-(Morpholine.4- carbonyl)-phenyl . . - PCT/US95/08802
~di sul fanyl ] %ﬂé’ﬂ@‘?"? mor phol i n- 4-yl - n‘et hanone
(2-[2-(thionorpholine-4-carbonyl)-
phenyldlsulfanyl] phenyl } - thlonDrpholln A0\ met hanone,

-[ Di t hi obi s(2, 1- phenyl enecar bonyl )]

bl s— bis(1, 1-di r@hy'ﬁ‘lé'l)ddmﬁﬁirﬁ -df- mmnaamsmlch is {2 [2ear boxylic acid,

10 Pi -
di sul fanyl ] - phenyl } - p$¥¥4 %#§ none%képpgﬁgﬁbldlsulfanyll

WD 96/ 04242 phenyl}- phenyl methanone . PCT/ US95/ 08802

- 130- (2-[2-(pyrrolidine-1- carbonyl)-phenyl

di sul fanyl]-phenyl }-pyrrolidin-1-yl-met hano 15 12

[ 2- ( 3- Hydr oxy- py&¥ ol |%|‘FR§'1FP° ﬁlja m 1 wherein nis 1l and Y 1% SZ.

phenyl di sul f anyl ] - phenyl } - ( 3- hydr oxy- pyrrolldln-
| -yl') - met hanone, g&&p*lia%ﬁrolidine-
1- car bonyl ) - phen % di sul?mrr'gﬁlfn%r?efnﬁgi%%(ﬁ' oxy ° a

nmet hyl - pyrrolidi n-1-yl) - net hanone,
-[ di t hi obi s(2, 1- phenyl enecar bonyl )]

‘bi s- 4 plperldlnecarboxyllc
aci d, [S (R, R)]- 5

rrolidine-2- carboxyllc aci d,

S—s—7

63. A compound of-Claim 62 having-the formula

10

SO,NR’R*

64. The compound of Claim 63 which is selected from
2- [2- (4-Sulfamoylphenylcarbamoyl)phenyl
disulfanyl]propionic acidq,

-

(AN DR A



1,1 -[dithiobis(2,1-phenyl enecarbonyl)]bis-,bis 25
(1,1-dinethy|ethy|) ester, :

[ S (R, ‘},% zf]z [dithi ob| s(2, 1- phenyl ene pc-r/i]s_gsmssoz
car bonyl )] bi's- FEpyrrolldlne 2- carboxylic acid, and

[S(R*,R*)]-N,N -[Di thi obi s(2, 1- phenyl ene 30

carbonyl-1, 3-pyrralidinyl)]bis-carbam-g2sci d, '
bis(1, 1-dinethylethyl) ‘ester. 72. A pharnmaceutical conposition
conprising a conmpound: 2- Acetylamin@FBCHaidﬂlsadihme&lphehy& diluent,

carrierg or amq?%ngﬂé%¥1dﬂyﬁﬁﬁﬁﬁﬂ4 &ﬁgPlon1E3ac1 %9 g?;ation

of Claim72 enploylng a elnnis
hydr ogen. esLer, The forrmul ation of Caim72 enploylng a conpound
wherein nis 2 and Y i 2-Acttydamimend.- [2- (4-sul famoylphenfar mul ation of

%%aln}zg ?g?hﬁrg?%gﬁ'%ﬁﬁ%ﬁgg%eﬂgldlqulfan IA Ebn81°n&° aLidr] o mherein Z
is (Jerr]-Cerr] alkyl ﬁ%ﬂﬁ&ﬂ&ﬁnﬁgiﬁﬁmqv cREbaMPY1) phenylWD 96/ 04242
T Aot gt S0
S(C»[err]NR[err]R[errf ?ﬁﬁﬂﬁaﬁpgﬁnwﬁgéF%ﬁ@OH&éP@FPXF i nfections
conpri sing adni ni ai@umm]mm edid,| y
2- [2- (4-Sulfamoylphenylcarbamoyl)phenyl
disulfanyllbenzoic acid, methyl ester, :
15 2-Amino-3-methy1-3-[2-(4ésu1famoylpheny1 ‘
' 'carbamoyl)phenyidisulfanyl]-butyric_acid,
2-Amino-3-methyl-3- [2- (4-sulfamoylphenyl
carbamoyl)phenyldisulfanyl] -butyric acid methyl
ester,
20 - 2-(2,3-Dihydroxypropyldisulfanyl) -N- (4-
' -sulfamoylphenyl)benzamide,
2-[2- (Acetylmethylamzno) -1- phenylpropyl
disulfanyl] -N- (4-sulfamoyl-phenyl)benzamide, and
2-[2f(2-Acetylamino?2-carbokyethyldisulfanyl)'
25 benzoylamino] -3-methyl-pentanocic acid.

65. A compound of Claim 1 wherein X is -C-NR%*Z and Z
_ . RE

is C,-C¢ alkyl substituted with -NH-C-NH, and with
CO,R3. -

66. The compound of Claim 65 which is selected from
| N,N’- [Dithiobis (2, 1-phenylenecarbonyl)
bis-L-arginine-bis(1;1-dimethylethyl) ester, and
N,N'—[Dithiobis(2,1-phenylenecarbonyl)
5 ~ bis-L-arginine.

T



effective amount of a conpound of Claim1l to a subj ect in need of

treat nment. 78. A method of treating viral infections conprising

adm ni steri n‘g i &H%l virally effective anount of a cor‘rmmggg,im@al m
1 to a subje P ed of treatment. = 79. A method of treating
viral infections conprising adni ni stering an antivirally effective
anount of a - conpound of Caim1l to aggibject in need of :
treatment in conbination with one or nore other antiviral agents.

67. A compound of Claim 1 wherein X is -C-NR'Z and Z
is C;-C¢ cycloalkyl- (CRR®) - wherein the
5 cycloalkyl may be substituted or unsubstituted.

- 68. The compound of Claim 67 which is
'2,2'-Dithiobis(N-cycidpropylbenzamide), and
4,4’-[Dithiobis(2,1-phenylenecarbonylimino
10 methylene)bis-transcyclohexane carboxylic acid.

0o

6S5. A compound of Claim 1 wherein X is -C-2 and Z is
Het- (CR®R®) -, and where the Het may be
substituted or unsubstituted.

70. A compound of Claim 69 having the formula

o=c ' c=0
(CR°R®) —Het (CR’R’) —Het

71. The compound of Claim 70 which is |

{2- [2- (Morpholine-4-carbonyl) -phenyl

disulfanyl] -phenyl }-morpholin-4-yl-methanone,
{24[2-(thiomorpholine-4-carbonyl)-

5 phenyldisulfanyl] -phenyl }-thiomorpholin-4-yl-
- methanone, ) _ '

4,4’ -[Dithiobis(2, 14phenylenecarbonyl)]

bis-,bis(1,1-dimethylethyl) ester 1- plperazine'

carboxylic acid,

10 {2-[2- (Piperazine-1-carbonyl) -phenyl
disulfanyl] -phenyl }-piperazine-1- ylmethanone HC1 -
salt,

[

[ |



WO 96/04242 PCT/US95/08802

-130- _
{2- [2- (pyrrolidine-1-carbonyl) -phenyl
_ disulfanyl)] -phenyl}-pyrrolidin-1-yl-methanone,

15 | {2-12—(3-Hydroxy-pyrrolidine-1-carhonyl)-
phenyldisulfanyl] -phenyl}- (3-hydroxy-pyrrolidin-
1-yl) -methanone,

{2-[2-(3- Hydroxymethyl pyrrolldlne- _
1-carbonyl) -phenyldisulfanyl] -phenyl}- (3- hydroxy

20 - methyl- pyrrolldln 1-yl)-methanone,

1,1*-[dithiobis(2,1- phenylenecarbonyl)]
bis- 4 -piperidinecarboxylic acid,

[S- (R*,R*) ] -1H-Pyrrolidine-2-carboxylic acid,
1,1’-[dithiobis(2,1- phenylenecarbonyl)]b;s ,bis

25 o (1,1-dimethylethyl) ester,

' ' [S- (R*,R¥)]-1, 1'-[d1thlobis(2 1- phenylene
carbonyl) 1bis- 1H-pyrrolidine-2- -carboxylic acid,
and . . . .

| [S- (R*,R¥)]-N,N’ - [Dithiobis (2,1-phenylene

30 carbonyl-1,3- pyrrolzdlnyl)]bls carbamlc acid,
bis(1,1- dlmethylethyl) ester. .

" 72. A pharmaceutical compdsitionlcdmprising a compound
of Claim 1 admixed with a diluent, carrier, or
excipient therefor. '

73. The formulation of Claim 72 employing.a compound |
wherein n is 1 and Y is hydrogen. |

74. The fbrmulation”of_CIaim 72 ehployihg a compound
wherein n is 2 and Y is a single bond.

75. The formulation of Claim 74 employing a compound
o) | -
wherein X is -C-NR%Z.

76. The formulation of Claim 75 employing a compound
wherein Z is C,-C¢ alkyl substituted with CO,R3,

& 'C L ‘M § - %
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77.

78.

79.

-131-

or (CRSCS) -phenyl wherein the phenyl is
substituted with S(0),NR3R®.

A method of treating bacterial infections
comprising iﬁministering an antibacterially
effective amount of a compound of Claim 1 to a
subject in need of treatment.

A method of treating viral infections comprising
administering an antivirally effective amount of a
compound of Claim 1 to a subject in need of
treatment.

A method of treating viral infections comprising
administering an antivirally effective amount of a
compound of Claim 1 to a subject in need of
treatment in combination with one or more other
antiviral agents.

A



